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PREFACE

This study was conducted to determine the effects of storage
on the stability and acceptability of the 1980 procurement of the
Meal, Ready-to-Eat, Individual.

This effort was undertaken under 1980:0&MA PR 728012.19, work
unit 03146558000, Storage Stability of Rations and Subsistence
Items.

Sample storage, preparation, nutrient analysis and sensory
evaluation described in this report was performed in-house by the
U.S. Army Natick Research, Development and Engineering Center. The
majority of the nutrient analyses (proximate and vitamin) were
performed by Shankman Laboratories, Los Angeles, California, under
contract number DAAG60-79-D-0003. The effort was conducted from
September 1980 to December 1986.

The authors gratefully acknowledge the contributions of Dr.
Edward W. Ross, Food Engineering Directorate (FED), for his data
analysis support, Ms. Bonita M. Atwood, Mr. Jerry Jarboe and Ms.
Margaret Robertson, of FED, for their assistance with nutrient
data, Ms. Karen Conca, FED, for her assistance in conducting
technological panel tests and Mr. Robert Kluter, Ms. Ruth Roth, and
Ms. Joan Kalick, of Soldier Science Directorate (SSD), for their
assistance in conducting consumer panel tests.

Following the retirement of Margaret T. Branagan, this
technical report was completed through the publication process by
Ms. Lauri R. Pruskin.
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EFFECT OF STORAGE ON

SENSORY AND NUTRITONAL QUALITY OF

MEAL, READY-TO-EAT, INDIVIDUAL

(MRE-1)

INTRODUCTION

A five year storage study of the first procurement of
the Meal, Ready-to-Eat, Individual (MRE-1) was undertaken to:

a. determine the nutritional content of the
overall MRE ration and of each of the twelve (12) individual
menus as procured from two different sources and

b. assess the changes in nutritional content
during storage.

c. determine the sensory quality and consumer
acceptance of MRE components as procured and

d. assess the effect of storage time on both
quality and consumer acceptance.

The variables in this study were:

1. Storage time - 0,6,12,18,24,36,48 and 60 months

2. Storage temperature - 40, 210, 300, 380 C

The packaged MRE's were procured directly from the
manufacturers and had not been previously stored. They were
evaluated prior to storage and at withdrawals at predetermined
timed intervals as indicated in Table A-2.

EXPERIMENTAL METHODS AND PROCEDURES

Materials

The MRE procured in 1980 was a lightweight meal,
providing all components in flexible packages, and consisted
mainly of thermally-processed foods in retortable pouches and
ready-to-eat dehydrated foods. The entire meal was contained
in a 0.010 to 0.012 inch polyethylene bag, 7 1/8 by 11 7/8
inches. The retort pouch components were over-wrapped in a
paperboard folder.
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The MRE consisted of 12 different menus packed in a shipping
case. Table A-1 lists the food components in each menu.

The withdrawal plan for sensory and nutritional
evaluations is shown in Table A-2. All sensory evaluations
were performed at Natick. Before placement in storage, all
cases and components were inspected to insure completeness of
menus and to assess package integrity. Missing components
or initial product failures were replaced to insure only
products meeting initial quality specifications were stored.
For example, the original cheese spread provided was determined
to be unacceptable and was deleted from testing. Cheese spread
from a later procurement was ordered for separate tests later.
Prior to each sensory evaluation, all food packages were
checked for integrity. All nutrient analyses were performed
under contract by the same laboratory (Shankman Laboratories,
Los Angeles, California). For the nutrient analyses, each of
the 12 menus (meals) from the two vendors was composited in a
blender at Natick and frozen for shipment to the contractor for
nutrient analysis by standard chemical or microbiological
methods (see Appendix D, Table D-1).

1. Storaae Protocol for Sensory Acceptability and Quality

Shipping case lots of MREs were stored 5 years at 40C
(40 0 F) and at 210 C (70 0 F), 3 years at 300 C (85°F) and
2 years at 380 C (1000 F). Food components of each menu were
rated by a consumer panel for acceptability at preplanned
intervals for items stored at 40 C, 21 0 C, 300 C and
380 C. These food items were also rated by a trained
technological panel for five quality attributes at the same
withdrawal periods. For purposes of record-keeping and
reporting, each item was assigned an index number; thece
indices are specified in food components listed in Appendix A,
Table A-3.

A. Comsumger panel tests - Panels consisted of 35
untrained Natick employees selected randomly from a 400 member
roster of the Food Acceptance Panel. The role of this panel
was to react as consume s to the foods over time without
necessarily explaining the basis for their opinions. Data from
these panels frequently correlate with reactions obtained from
military personnel under actual use conditions. Panelists
received special instructions for the test (See Figure A-3) and
were given rating cards prelabeled with the food name of each
item to be rated for acceptability (See Figure A-I for sample
of the rating card). Panelists were asked to rate the degree
of liking or disliking for an item on a 9-point hedonic scale.
(9-like extremely; 1-dislike extremely).
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In each test, panelists were served each component of the MRE
meal being tested, which were four to six items served one at a
time in random order. Mouth-rinsing was recommended between
items. All items were tempered to room temperature and
dispensed from the package, except for the dehydrated items,
which were rehydrated in 600 C water before serving. The
tests took place in the Food Acceptance Test Area at Natick in
semi-isolated booths under standard, fluorescent lighting
conditions. At most, two meals were tested each day, one in
the morning and one in the afternoon, and care was taken that
no panelist was used twice in the same day. For each
withdrawal, as many as 48 sessions (twelve menus at four
temperatures) were required. All components, except those
reconstituted before being served (beef, pork sausage, potato
patties and beverages), were at room temperature at the time of
serving. Details of sample preparation and serving procedures
are provided in Table A-4. During the study, 36 different food
items were evaluated.

B. Technological panel tests - Two food technologist
panels (A and B) were used for the testing. Panels consisted
of 14 technologists trained and experienced in quality
evaluation of food products. Panel A rated all entree items,
peanut butter, jelly, cocoa beverage and catsup; Panel B rated
the fruits, cakes, crackers and candies. The role of this panel
was to score and describe quality changes over time, without
regard to liking or disliking. Forty-one MRE components total
were rated for appearance, odor, flavor, texture, and overall
quality, initially and at intervals during storage at the same
preplanned intervals as for the consumer tests for items stored
at 40 C, 21 0 C, 30 0 C and 380 C. A 9-point quality rating
scale (9=excellent; 1-extremely poor) was used. A sample
evaluation form is provided in Figure A-2. Salient
characteristics describing the initial quality of each attribute
(appearance, odor, flavor and texture) for each product was
given to each panelist at cach test session (see Table B-1).
The technological panel tests were conducted on partitioned
tables in a dining room-type facility. Each panelist was served
portions of each of the MRE components. Usually, two like MRE
components were served at any single test session. Prior to the
evaluations, each MRE component was precoded with a unique
three-digit number (selected from a table of random numbers)
that identified not only its food item name but also its storage
duration and temperature.

:3



2. Ijutrient Analysis

Nutritional analysis was conducted initially on samples
of each component. Sufficient product to provide a one pound
sample of each component was thoroughly blended together
(composited) before analyses. Nutritional analyses were also
performed on composites of contents of each of the 12 MRE menus
and composites of the cases (not including contents of
the accessory packet: coffee, cream substitute, sugar, salt,
candies, gum), both initially and after each withdrawal from
40, 210, 300 and 380 C storage. Two enriched chocolate
bars and one each of vanilla cream and chocolate fudge bar were
added to the case composite in order to insure that the same
candies were consistent throughout the study. Initial menu and
case composites were analyzed for proximate, mineral and
selected vitamin and fatty acid content. Due to financial
constraints, menu composites were analyzed in-house for only
moisture (water), fat and thiamin initially and after each
withdrawal. A decrease in thiamin, a labile vitamin, indicates
a decrease in overall nutritional value. Initially, chemical
analyses were conducted on six case composites (three
replicates from each contractor). Case composites were
analyzed for vitamin A, carotene, thiamin, riboflavin, niacin,
pyridoxine, vitamin E and vitamin Bj2 content initially and
at each withdrawal. Results of the initial analyses are shown
in the Record of Nutritive Values of MRE-1, Table D-2.

4



3. Statistical Analysis

A. Sensory data - For each item at each combination of
time and temperature, the data, comprised of the consumer panel
sensory ratings (N-36) and the technical panel ratings (N-15),
were maintained on a Natick computer file. This file was
updated at each withdrawal. Statistical computations were done
after each updating. At each withdrawal all the data were
fitted by a least-squares regression line (i.e. it is in a sense
the line that best fits the data). If the slope of the line was
significantly (90% level) negative, the latest data values were
marked with an asterisk.

B. Nutrient data - All nutrient data from storage tests
were analyzed using a one-way analysis of variance (ANOVA), and
the significant differences between mean ratings were determined
by a Duncan's Multiple Range test. All statistical analyses of
the vitamin data were performed on a moisture-free, fat-free
basis as well as on an as-is basis. Analysis of variance
presented in this report represent the moisture free-fat free
values. For comparison with initial data, Table D-3 shows
values on an as-is basis.

RESULTS AND DISCUSSION

1. Effect of Storage on Acceptability and Sensory Ouality

A. Consumer panel tests. All mean ratings, standard
deviations, and the results of statistical compaeisons for the
MRE components rated by the consumer panels throughout storage
at 40 C, 21 0 C, 30 0 C and 380 C, respectively, are presented
in Appendix C', Table C-I. An asterisk (*) indicates signi-
ficant overall tendency to decrease at 90% confidence level.
Fifty-one components were tested by the consumer panel at each
withdrawal period. Initially, all components were considered
acceptable (5.0 or higher) when evaluated by consumer panels,
with the exception of Frankfurters. No other entree item rated
lower than 5.3 (like slightly) except for Catsup (2). No other
item rated lower than 6.5 except for Brownies (A and B samples),
Ham and Chicken Loaf, Beef with Spiced Sauce, Beef with Gravy
and Crackers with Cheese. Thirty-two items rated 6.6 (like
moderately) or higher on the hedonic scale.

The MRE exceeded the minimum militar requirement for
ration shelf life of 6 months at 380 C (100 F). Even after
storage for 24 months at 380 C, ratings of 16 of the 51
components (31%) were not significantly different from their
respective initial ratings. Of the 35 components that showed
significant decline, only crackers (Right Away) rated below 5.0,
the neutral rating of "neither like nor dislike" that had been
preestablished as the minimum acceptable rating for this study.
Brownies (A and B), Strawberries (A and B), Catsup (1 and 2) and
Chocolate Fudge had been removed from the study at the 24 month
storage period at 38 0 C due to poor product quality. A
specification change was made on January 27, 1983 to the
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document for Brownies to lcwer the moisture content from a
maximum of 10.5% to 8.0% in the end product, which produced an
acceptable product.

After 36 months storage at 30 0 C, 78% of the total
samples were rated acceptable. Ignoring inexplicable single
session fluctuations in mean ratings that occasionally o'ccurred
at the 12, 24 or 36 month withdrawal, 32 of the 51 samp's
(63%) declined significantly in acceptance. Only five oducts
(Ham and Chicken Loaf, Frankfurters, Meatballs, Crackers (Right
Away) and Crackers with Cheese) rated below 5.0. Six products
were not tested at this withdrawal qeriod.

After 48 months storage at 21 C, all samples except for
frankfurters were rated acceptable, although 24 samples
declined significantly.in acceptance. Twenty-two foods did not
decline significantly in acceptance during this period. Eight
foods rated higher than their initial rating: Beef with Gravy,
Crackers with Cheese, Cookies (menu 12), Chocolate Nut Cake,
Potato Patties (1) and (2), Strawberries (A) and Catsup (1).
Five foods were not rated for this storage period due to
insufficient or unavailable product.

Aftar storage at 210 C for 60 months, 20 of the
components showed no significant decline. Of these, seven
foods (Pineapple Nut Cake, Maple Nut Cake, Cherry Nut Cake,
Cocoa (B), Strawberries (A), Applesauce, and Fruit Mix) were
rated "like moderately" (6.6-7.5) and 11 were rated "like
slightly" (5.6-6.5). All products were rated acceptable except
for Chocolate with Toffee, which was described as having a
stale, medicinal odor and rancid flavor. Twenty-six components
showed a significant decline from their initial rating but were
still rated acceptable. Five foods were not tested at this
withdrawal period; Brownies rated acceptable after 36 months at
210 C, but were not tested beyond this period because of their
poor quality at higher temperatures.

After 60 months storage at 40 C, all components rated
acceptable except for frankfurters; 34 components showed no
substantial decline in acceptance. Twelve components declined
significantly but still rated above the 5.0 cutoff level.
Eight components (Ham and Chicken Loaf, Meatballs, Chocolate
Nut Cake, Crackers with Cheese (1), Crackers with Peanut
Butter, Crackers (So. Pkg.), Catsup (2) and Chocolate with
Toffee) rated higher than their initial rating. Five items
were not available for testing.

B. Technological panel tests. Table C-3 provides the
mean technological panel ratings for each quality attribute for
each food item at each withdrawal period. Asterisks (*) are
used to designate statistically significant changes in the
ratings with time.

Following 60 month storage at 40C, of the 40 foods
rated, the vast majority (85%) rated acceptable (5.0 or higher)
in sensory quality, although significant changes occurred.
Applesauce and Crackers (So. Pkg.) showed no significant
differences. Seven foods rated 6.5 to 7.4 ("good") and 13
foods rated 5.5 to 6.4 ("below good/above fair"). Only six



foods rated below 5.0 ("fair"): Pork Sausage Patties rated 4.9
in flavor and were described as being slightly rancid by
panelists; Frankfurters rated 4.6 in flavor and 4.1 in texture,
and were described as being salty and soft; Turkey with Gravy
rated 4.7 in flavor and was slightly bitter and metallic;
Chicken ala King rated 4.9 in both flavor and texture, and was
described as being slightly bitter and scorched in flavor with
a slightly stringy texture; Beef with Spiced Sauce, rating 4.9
in flavor, was described as being slightly soapy; Instant
Catsup rated 4.8 in flavor. Two items were not available for
testing at this withdrawal; Brownies were not rated after 30
months due to their poor quality.

For MRE components stored for 60 months at 210 C, 28
foods (70%) were rated acceptable. Six of these products rated
"below good" to "good": Cookies, Beans with Tomato Sauce (A),
Potato Patties (A and B), Cocoa and Peanut Butter. Significant
changes were noted in attributes of 21 components, although
these rated 5.0 or higher in quality. Of these, seven rated
"fair", eight rated "above fair", two rated "below good" and
four rated "good". Nine components rated less than 5.0 (below
fair) in one or more attribute: one of these foods, Chocolate
with Toffee, was judged of poor quality after 36 months and as
noted before, developed a medicinal odor and a rancid flavor.
Although maintaining acceptable quality ratings, Chocolate
Coated Brownies and Vanilla Cream Bars were removed from the
study due to low ratings at higher temperature storage.
Chocolate Fudge was rated only initially; insufficient product
was available to continue technological evaluations.

After 36 months storage at 300 C, 23 of the 40 foods
(58%) rated acceptable in all attributes. No significant
decline was noted in five components (Pork Sausage Patties,
Beef Patties, Chocolate Covered Cookies, Instant Coffee and
Vanilla Cream Bar); all of these items rated "fair" to "good".
Nineteen foods declined significantly but were judged of
acceptable overall quality. Four samples (Beans with Tomato
Sauce (A and B), Cocoa Beverage and Peanut Butter) rated "good"
(6.5 to 7.4). Potato Patties (A) were rated "below good".
Five foods (Maple Nut Cake, Peaches (A and B), Potato Patties
(B), and Ham Slices) rated "above fair" (5.5 to 5.9). Ten
foods rated "fair" (5.0 to 5.4). Fifteen food items had
declined significantly, rating below 5.0 in one or more
attribute. Beef Slices rated 4.3 in flavor and texture and
were described as dark in color, with a bitter, slightly
scorched, slightly oxidized flavor; Frankfurters, rating 4.5 in
texture, were always soft throughout the study; Turkey with
Gravy, rating 4.7 in flavor, showed significant quality decline
after 24 months storage, and was described as having a slightly
metallic, slightly bitter, metallic flavor with a sour,
slightly oxidized note developing over time; Chicken ala King
was rated 3.7 (above poor) in flavor and panelists described it
as being bitter, slightly metallic and scorched; Crackers were
slightly darker in color and had a rancid, musty, stale flavor.

Twenty-six of the 40 products (65%) were rated acceptable
in all attributes after 24 months storage at 38%C.
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No significant decline in quality was noted in eight
components. One, Black Coffee, rated "good" (6.4) in flavor;
Four foods (Pork Sausage Patties, Cocoa Beverage, Chocolate
with Toffee and Coffee with Cream Substitute) rated "below
good" (6.0-6.4); Peaches (A and B) rated "above fair"
(5.5-5.9); Beef with Spiced Sauce rated fair in quality.
Nineteen components showed a significant decline in quality.
Although the Fruit Mix rated 5.4 in flavor after 24 months, it
rated 4.4 and 4.2 after storage at 12 and 18 months,
respectively. This earlier decline in quality may have been
due to loss of packaging integrity. Twelve foods scored
significantly below the 5.0 level. Of these, Chicken ala King
rated 3.8 (above poor) in flavor; Brownies rated 4.3 (below
fair) in flavor at 18 months but started a significant decline
after 6 months and were not rated at 24 months; Strawberries
(A) rated "poor" (3.3); Strawberries (B) were not rated at 24
months - their previous rating was 4.0 in flavor at 18 months,
and they were then withdrawn from the study. After 12 months
storage, Strawberries (B) were described as bitter, slightly
fermented and slightly oxidized. After 24 months, panelists
found the chicken ala King to have a dark color, bitter,
scorched flavor and dry, tough texture; Brownies were described
as soapy, bitter, and slightly medicinal; Strawberries (A) had
a bitter, scorched, fermented flavor.

2. Nutrient Content.

A. Nutrient content before storage. The proximate
composition and mineral/vitamin content of the MREs, reported
on the basis of the menu composite weight, are presented in
Table D-2 of Appendix D. Carbohydrate values have been
computed by difference (i.e., menu composite weight (g) minus
the combined weights (g) of water, protein, fat and ash
contents equals total grams of carbohydrate). Calories have
been computed using the general 4, 9, 4 calorie factors for
protein, fat and carbohydrate, respectively. The applicable
nutrient standards (AR 40-25) in effect at the time this study
was conducted are included at the bottom of the summary page of
Table D-2. No data are included for folacin. The data
collected did not permit a reliable assessment of the levels of
folacin present in the MRE, although results did show that this
vitamin was present in a measurable level. The data were
particularly erratic and showed a need for an improved
analytical procedure. The data in Table D-2 were derived from
the analysis of five replicates. Prior to menu compositing and
analysis, each menu was inspected to insure that all components
were present. Then the coffee, cream substitute, sugar, salt
and gum components were removed and discarded. These accessory
pack items, including the coffee and candy, were not included
in the nutrient analyses of the menu composites, but were
included Ii the nutrient analyses of the case composites.

Examination of Table D-2 shows that the average initial
MRE-1 menu provides 1/3 of the AR 40-25 requirements for
thiamin (B1 ), riboflavin (B2 ), niacin, pyridoxine (B6 ),
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calcium, iron and calories. Analysis of the MRE menus
indicates that the mean of the 12 menus meets the AR 40-25
requirement for calcium, although 6 of the 12 individual menus
do not. Menu 2 meets 91% of the recommended 267 mg calcium per
meal; menu 4, 88%; menus 5 and 10, 73%; menu 7, 97%; menu 12,
56%. Also, menu 7 (at 77%) and menu 9 (at 93.5%) do not meet
the 6.0 mg requirement for iron; four menus are below the
recommended requirement for 1067 calories (menu 4 at 95%, menu
6 at 90%, menu 8 at 98% and menu 12 at 98%). It i. important
to note that the mean value of the 12 menus is being compared
to the AR 40-25 minimum meal requirement value for each
proximate and vitamin.

S. Nutrient Retention After Storage. Table D-3 provides
the data derived through the chemical analyses of case
composites (three replicates for each case) for eight vitamins,
performed after each wlthdrawal from storage at 40C, 21°C,
300C and 380C, and the results of the statistical analysis
of these data. Data are provided on an "as-is" basis. Table
D-4 shows the results on a "moisture free - fat free" basis per
100 grams of product (this comparable basis removes any
differences due to moisture and fat content). Means folloved
by different small-case letters are significantly different
(P<0.05). The Coffee, Cream Substitute, Sugar, salt and Gum
components are not included in the composite. Since the
candies varied in menus, all were removed and four candies (two
Vanilla Cream Bars, one Chocolate Fudge Bar and one Chocolate
Bar with Toffee) per case were added back for comminution
before analysis.

The one-way analysis of variance (ANOVA) of the
nutritional data of the MRE case composites (Table D-4) at
40C shows a significant decline in vitamin A after 60 months
storage, and in riboflavin after 48 months storage. No
significant decline was noted in carotene. Thiamin values
showed a decline after 60 months.

After 60 months storage at 210C, a significant decline
was noted in vitamin A, thiamin, riboflavin and vitamin B12.
Carotene and niacin values did not decline significantly.
Vitamin Biand thiamin losses were significant after 36
months at 0°C. No significant decline was noted in
carotene, riboflavin, niacin, pyridoxine and vitamin E.

After 24 months at 380 C, significant losses were noted
in vitamin A (Right Away Foods (RA)), thiamin, riboflavin (RA),
pyridoxine and vitamin B12. No losses were shown for vitamin
A (So. Packaging (So. Pkg.)), riboflavin (So. Pkg.) and
niacin. Vitamin E values appeared to increase over time.

The reason for high levels of vitamins after storage is
unclear. Possible explanations for the apparent increase may
be attributed to differences due to laboratory analytical
procedures, changes in personnel conducting the analyses, or
the development of an interfering compound in storage that
results in an apparent increase, and that may even mask a
decrease, of the vitamin during storage. It has been reported
that large fluctuations in riboflavin content often occur in
assays after storage.
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Each menu (1-12) was also analyzed for thiamin content
throughout storage at 40 C, 210 C, 300 C and 38°C.
Results of the analysis of variance on a moisture-free and
fat-free basis are shown in Table D-5. Only menus 6 and 7 have
a significant loss after 60 months at 40 C. Thiamin levels
decline significantly in menus 9 and 11 after 60 months at
210 C. No significant loss is noted after 36 months at 300C
in menus 4, 5, 7, 10 or 12. All but three of the menus (5, 10
and 12) show a significant loss after 24 months at 380 C.
Note that all menus are still above 1/3 of tho AR 40-25 meal
requirement of 0.53 mg for thiamin. The lowest values for
thiamin are in menu 8, which also has the lowest percent
retention (57% after 60 months at 210 C; 57% after 36 months
at 300 C; 65% after 24 months at 380 C).

Table D-6 provides a quick assessment of the vitamin
adequacy of the 1980 meals based on results of case composite
analyses of oach contractor, (So. Pkg. and RA), following
storage for 60 months at 40C and 219C, 36 months at 300C
and 24 months at 380 C. As in Table D-4, the Coffee, Cream,
Sugar and Gum components are not included in the composite data
used to prepare this table. Four candies (Chocolate with
Toffee, Chocolate Fudge Bar and two Vanilla Cream Bars) were
ihcluded in the composite analyses. The AR 40-25 nutrient
standards have been added to Table D-6. Note that in each case
AR 40-25 standards for vitamins have been met throughout
storage. Note that each of the 12 MRE menus contain at least
two vitamin-fortified carriers, which had demonstrated in
earlier studies their stability as carriers. The Cocoa
Beverage Powder, enriched Sweet Chocolate Bar, Peanut Butter,
Cheese Spread and the chocolate coating on the Brownie, Cookie,
Chocolate Fudge Bar and Vanilla Cream Bar were fortified with
vitamin A, ascorbic acid, thiamin and pyridoxine. Crackers,
which are present in every menu, are fortified with thiamin,
riboflavin, niacin, pyridoxine and calcium carbonate. Even
after adverse storage, the MRE met the AR 40-25 nutritional
standards, therefore attesting to the adequacy of the added
vitamin fortification.
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3. Effect of Storage on Acceptability and Sensory Attributes
of Cheese Spread

A. Consumer panel tests. Consumer panel ratings for
Cheese Spread stored at 4 C, 210 C, 300 C and 380 C are
presented in Appendix C, Table C-2. Significant differences
are noted after 30 and 36 months at 40 C and after 12 months
at 210 C and 300 C, although no ratings fall below the
acceptable level (5.0), except for at 18 months at 210 C.
Later withdrawal ratings from 210 C storage rate above 5.0,
explained by either a slight change in the sample at this time
period or by a lower rating by different panelists. Ratings
decline to below 5.0 after 18 months at 38cC, but remain
stable beyond the requirement of 6 months at 380 C.

B. jTgnigl jaI oanel tests. Results of the
technological panel tests are shown in Appendix C, Table C-4.
No significant differences are noted in any attribute
(appearance, odor, flavor and texture) after 60 months storage
at 40 C. After 60 months storage at 21 0 C, a significant
difference is noted only in appearance, although the rating is
still abovo the cut off of 5.0 for quality. Ratings for
appearance, odor and flavor are significantly lower after 36
months storage at 300C and both appearance and flavor rate
below 5.0 in quality. After 24 months at 380 C, ratings for
appearance, flavor and texture are significantly lower.
Appearance and flavor also rate below 5.0 for quality at this
point. Panelists described the product as darkened in color,
with a bitter flavor.

4. Nutrient Content of Cheese Spread

A. Nutrient content before storage. Table D-7 shows the
vitamin and mineral content and proximate composition of Cheese
Spread reported on a 100-gram basis. Cheese spread is
fortified with vitamin A (2500 I.U. per 1.5 ounce of product),
ascorbic acid (38mg per 1.5 ounce of product), pyridoxine
(1.0mg per 1.5 ounce of product) and thiamin (0.80mg per 1.5
ounce of product).

B. Nutrient retention after storage. Table D-7 shows
the nutrient data of Cheese Spread on an "as-is" basis. Table
D-8 shows the analysis of variance (ANOVA) on a "moisture-fat
free" basis after storage at 40 C, 210 C, 300 C and 380 C.
The product had been analyzed, at each withdrawal period, for
vitamin A, ascorbic acid, thiamin and pyridoxine. No
significant losses are noted for vitamin A throughout storage.
Vitamin A values after storage are higher than initial values
at all temperatures. Ascorbic acid values also do not
decline. Thiamin values decline significantly after 60 months
at 210 C, 36 months at 300 C and 24 months at 38uC; it
remains stable through 18 months at 210 C. No significant
losses are noted for pyridoxine throughout storage; values tend
to increase over time and then decline in later storage
periods. In conclusion, aside from some thiamin loss, the
Cheese Spread remained stable throughout storage.
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CONCLUSIONS

Analysis of acceptance data from consumer panels and
quality evaluations by trained technological panels, and
nutritional stability tests from controlled storage studies
conducted over a five year period show that the 1980
procurement of the MRE meets the operational criteria for
stability. Based on data obtained in thia study, it is
concluded that the MRE can be stored for a minimum of six
months at 380 C, and up to five years at 210 C and below, and
maintain its nutritional adequacy and acceptability.

RECOMMENDATIONS

It is recommended that:

2. The storage study be repeated on components of future
production MREs for sensory evaluations, and on case composites
of future production samples for nutrient evaluations to
ascertain if stability can be maintained. This study is
essential in view of menu component changes.

2. Both consumer and technical panels should be
conducted on components in order to acquire technical panel
ratings and comments to support and/or explain consumer
ratings,

This document reports research undertaken at the
US Army Natick Research, Development and Engineering
Center and has been assigned No. NATICK/TR-94/0O04
in the series of reports approved for publication.
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APPENDIX A

Item A-I. Technical Characteristics for Meal, Ready-to-Eat,
Individual

Technical egauirements for Nutritional Adeauacv. Acceptability
and Stability for Meal. Ready-to-Eat. Individual

1. General

a. Scope: These characteristics pertain to the
technical aspects of the development of the Ready-to-Eat
Individual Meal to fulfill the military characteristics of
operational rations.

b. Purpose: The MRE will be issued to individuals
for operational conditions which permit planned resupply. For
maximum flexibility of the use as the tactical situation
changes and the tactical commander requires, the MRE will be
capable of interchangeability and/or use in conjunction with
the other operational rations described by the military
characteristics.

c. Non-common characteristics: Technical
characteristics provided herein pertain to the MRE only and, in
general, are not common to other operational rations.

d. Using elements: Theater of operations.

2. Design: The MRE will meet the following design
standards:

a. Nutritional adequacy: Meals will be designed so
that any three provide the daily nutritional requirements set
forth in AR 40-25 (including 3600 calories) for one man, and
any one meal provides 1/3 the daily nutritional requirement
(including 1200 calories) for one man.

b. Acceptability: At least 12 meals will be
dewigned so that any one meal is suitable for breakfast, dinner
or supper and any three are suitable as a ration. Food
components will be developed in terms of maximum acceptability
when eaten cold; variety will be sufficient to avoid rejection
when the MRE is consumed as the sole diet over a period of one
week. Human engineering principles will be applied throughout
development of food components.

c. Stability: All food components, in the
packaging used for the individual MRE, will be capable of
withstanding at least six months at 1OOF without
significant loss of nutritional adequacy, edibility,
acceptability or utility; all food components will be capable

16



of withstanding repeated freezing and thawing involving
exposura, in the ration case, to temperatures as high as
125 0 F for as long as two hours per day, and as low as minus
65 0 F, without significant loss of nutritional adequacy,
acceptability and utility.

d. Utility: The meals will require no preparation other
than the opening of packages and will require no reconstitution
except of bevorage components.
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APPENDIX A

Table A-1. Food Components in Each MRE Menu

Mn I en Menu 3
Pork Patties - FD Ham and Chicken Loaf Beef Patties - FD
Applesauce, wet Strawberries - FD Beans in Tomato Sauce
Cookies, choc covered P.A. Nut Cake Brownies
Cheese Spread 'Peanut Butter Cheese Spread
Crackers Crackers Crackers
Cocoa Beverage Powder Accessory A Accessory B (Candy)
Accessory D (Catsup)

M 4 Menu6
Beef Slices in BBQ Sc. Beef Stew Frankfurters
Peaches - FD Fruit Mix - FD Beans in Tomato Sauce
Cookies,choo covered Cherry Nut Cake Jelly
Peanut Butter Peanut Butter Crackers
Crackers Crackers Cocoa Beverage Powder
Accessory E (Candy, Cocoa Beverage Powder Accessory E (Candy,

Catsup) Accessory A Catsup)

M Menu Menu9
Turkey and Gravy Beef Diced with Gravy Chicken ala King
Potato Patties - FD Beans in Tomato Sauce Fruitcake
Maple Nut Cake Brownies Cheese Spread
Jelly Cheese Spread Crackers
Crackers Crackers Cocoa Beverage Powder
Cocoa Beverage Powder Accessory A Accessory D (Catsup)
Accessory A

Menu 10 n Menu 12
Meatballs in BBQ Sauce Ham Slices Chicken Loaf
Potato Patties - FD Peaches - FD Strawberries - FD
Chocolate Nut Cake Orange Nut Cake Cookies, choc covered
Jelly Cheese Spread Peanut butter
Crackers Crackers Crackers
Cocoa Beverage Powder Cocoa Beverage Powder Accessory C (Candy)
Accessory A Accessory A
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APPENDIX A

TABLE A-2. Plan for Withdrawal of MRE for Sensory and
Nutrient Evaluation

MONTHS IN STORAGE

Storage

Temrnerature 01 6 12 18 24 30 36 48 60

4 °C X X X X X

21 %C x x X x x X x X

30 °C X X X X X X

38 °C X X X X
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APPENDIX A

TABLE A-3. Food Components and Sources

FOOD IIAME FOOD MANUFACTURER
NUMBER

PORK SAUSAGE PATTIES, DEHYD. 1 RIGHT AWAY
HAM AND CHICKEN LOAF 2 MARNAT
BEEF PATTIES, DEHY. 3 RIGHT AWAY
BEEF SLICES W/BBQ SAUCE 4 MARNAT
BEEF STEW 5 FRESH FLAVOR
FRANKFURTERS 6 GREEN GIANT
TURKEY WITH GRAVY 7 GREEN GIANT
BEEF WITH GRAVY 8 HORMEL
CHICKEN ALA KING 9 MARNAT
MEATBALLS IN BBQ SAUCE 10 FRESH FLAVOR
HAM S.tICES 11 HORMEL
BEEF WITH SPICED SAUCE 12 HORMEL

BROWNIES, CHOC.COV. MENU 3 13 STERLING BAKERY
BROWNIES, CHOC.COV. MENU 8 14 STERLING BAKERY
COOKIES, CHOC.COV. MENU 1 15 STERLING BAKERY
COOKIES, CHOC.COV. MENU 4 16 STERLING BAKERY
COOKIES, CHOC.COV. MENU 12 17 STERLING BAKERY
PINEAPPLE NUT CAKE 18 STERLING BAKERY
CHERRY NUT CAKE 19 STERLING BAKERY
MAPLE NUT CAKE 20 STERLING BAKERY
FRUITCAKE 21 STERLING BAKERY
CHOCOLATE NUT CAKE 22 STERLING BAKERY
ORANGE NUT CAKE 23 STERLING BAKERY

BEANS IN TOMATO SAUCE MENU 3 24 FRESH FLAVOR
BEANS IN TOMATO SAUCE MENU 3 25 MARNART
BEANS IN TOMATO SAUCE MENU 8 26 FRESH FLAVOR
POTATO PATTIES, DEHY 27 OREGON FREEZE DRY
POTATO PATTIES, DEHY 28 RIGHT AWAY

PEACHES, DEHY 29 INNOVATIVE
PEACHES, DEHY 30 RIGHT AWAY
STRAWBERRIES, DEHY 31 INNOVATIVE
STRAWBERRIES, DEHY 32 RIGHT AWAY
APPLESAUCE 33 GREEN GIANT
FRUIT MIX, DEHY. 34 RIGHT AWAY

CHEESE SPREAD 35 REAL FRESH
PEANUT BUTTER 36 KERN FOODS
JELLY 37 KERN FOODS
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APPENDIX A

TABLE A-3. Food Components and Sources (continued)

FOOD NAME FOOD MANUFACTURER
NUMBER

-- -- -- -- -- -- -B RD-------- ----------
COCOA BEVERAGE MENU 1 38 SANNA DAIRY
COCOA BEVERAGE MENU 7 39 SANNA DAIRY
COCOA BEVERAGE MENU 9 40 SANNA DAIRY
COFFEE, INSTANT, BLACK 41

CHOCOLATE WITH TOFFEE 42 WILBUR CHOCOLATE CO.
CHOCOLATE FUDGE 43 FALCON CANDIES
VANILLA CREME 44 FALCON CANDIES

CATSUP, INSTANT MENU 1 45 TRANS PACKERS
CATSUP, INSTANT MENU 6 46 TRANS PACKERS
CRACKERS MENU 2 47 SO PAK CO
CRACKERS MENU 11 48 RIGHT AWAY
CRACKERS WITH PEANUT BUTTER 49
CRACKERS WITH CHEESE SPREAD 50
CRACKERS WITH CHEESE SPREAD 51
CRACKERS WITH JELLY 52
COFFEE WITH CREAM
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TESTER _..1)
PRODUCT 04.s)
INSTRUCTIONSt Please indicate number for quality scores in the box and make comments in the remaining &pace, Disregard the small numbers an this

form; they are for data processing,

REJECT BORDERLINE ACCEPT
Extremel, Below Fair Below Good

Poor Very Poor Poor Above Poor Fai• Above Felt Good Vary Good Elcellena
3 4 3 6 7 8 9

SAMPLE (47.40) APPEARANCE isAl ODOR Fit FLAVOR 0 7) TEXTURE , (7: OVERALL QUALITYtit

STSNL Form %4 PM QUALITY EVALUATION
I Jut 74 NIITION OF I MAY ?' WILL II USID UNTIL 9)(AUSTID,

Fig. A-2. Food Quality Evaluation Form
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APPENDIX A

Today you will be evaluating foods from an individual
combat ration. These foods are designed to be eate•i
directly from the package without heating. This ration
contains some dehydrated fruits, meats and beverages.
These have been rehydrated for this test. Please rate the
foods in the order that they are received. Take a drink of
water at the beginning of the test and in-between the
samples.

Fig. A-3. Special Instructions for Consumer Test
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APPENDIX A

Table A-4. Sample Preparation and Serving Procedures

# Required
lm Portion Serving Temp. Notes

Freeze-dried 9 1/4 pkg Ambient Serve "as is" -
Fruit keep well covered.

Potato Pattie 18 1/2 pattie 600C Reconstitute by
(140 0 F) covering with 900C

water. Let soak 3
min. Drain. Hold in
710 C bainmarie for
serving.

Pork Sausage iS 1/2 pattie 600 C Reconstitute by cover-
Pattie and (140 0 F) ing with 900 C water.
Beef Pattie Let soak 2 min. Drain,

hold in 710 C bain-
marie for serving.

Entrees 9 1/4 pkg Ambient

Cakes 6 1/6 pkg Ambient

Chocolate 18 1 cookie Ambient
Covered Cookies
Chocolate
Covered Brownies 9 1/2 brownie Ambient

Caramels 6 1/2 caramel Ambient

Starch Jelly Bar 9 1 section Ambient

Chocolate Fudge 9 1/4 bar Ambient

Chocolate Bar 9 1/4 disc Ambient
with Almonds

Coconut Bar 9 1/4 bar Ambient
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APPENDIX A

Table A-4. Sample Preparation and Serving Procedures (continued)

# Required Serving

Cocoa 16 2 oz. 660 C Add 96 oz. 90 0 C water
(150 0 F) to contenta of 16 pkg.

Stir. Hold in 71 C
bain-marie. Serve as
needed in porcelain cup.

Coffee, Black 12 2 oz. 660C Add 96 oz. 90 0 C water
(150 0 F) to content of 12 pkg.

Stir. Hold in 712YC
bain-marie. Serve as
needed in porcelain cup.

Coffee with 12 2 oz. 66 0 C Add 96 oz. 90 0 C water
Cream instant (150 0 F) to contents of pkes.

coffee Stir. Hold in 71 C
& 12 bain-marie. Serve as
cream needed in porcelain cup.
substitute

Catsup Mix 36 1/2 oz. Ambient Add 11 ml (2 tsp.) water
per each pkg. used. Mix.
Serve in 1 oz. paper
souffle cup.

Chewing Gum 36 2 pieces Ambient Serve in 1 oz. paper
souffle cup.

Cheese Spread 9 1/2 oz. Ambient Serve in 1 oz. paper
souffle cup.

Peanut Butter 12 1/2 oz. Ambient Serve in I oz. paper
souffle cup.

Jelly (apple 18 1/2 oz. Ambient Serve in I oz. paper
& grape) souffle cup.

Crackers 9 1 cracker Ambient
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APPENDIX B

Table B-I Salient Characteristics of Each Food
Component
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APPENDIX B

Table B-1. Salient Characteristics of Each Food Caqonent

The following pages contain the appearance, odor, flavor, and
texture characteristics of each ceponent of MRE-l.

You will be tedting a food product that has been developed for and
is part of the new procurement of the Meal, Ready-to-Eat, Individual.
Below are descriptive phrases that may be helpful in evaluating this
product. Feel free to use your own descriptive terms for the product
evaluation.

APPEARANCE: Light yellow oolor, very fine pulp, very slight weeping

ODOR: Canned applesauce, slightly sour

FLAVOR: Tart, sweet apple

TEXTURE: Smooth, fine pulp

Your rating and omwents will indicate the quality of the product.
Any change in rating should be explained in your oomrents.

Your own rating and description will be the basis for your future
evaluations.
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Apple Jelly

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that ma1' be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation,

APPEARANCE: Amber color, slight weeping

ODOR: Sweet, apple, slight fermented

FLAVOR: Moderately sweet, apple

TEXTURE: Smooth, firm gel

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.
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Beans with Tomato Sauce

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Intact pea bean in smooth glossy red-orange
tomato sauce which clings to beans

ODOR: Canned beans with tomato sauce

FLAVOR: Canned beans, sweet, slightly spicy tomato
sauce

TEXTURE: Firm, tender beans smooth sauce

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Beef with B3Q Sauce

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phraces that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Smooth, medium thick, red-brown tomato sauce,
no visible oil, sliced chunked and formed beef
roll

ODOR: Sweet sour, canned tomato, catsup odor

FLAVOR: Spicy, sweet, sour, tomato sauce

TEXTURE: Tender chewy dry meet, smooth fluid sauce

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Beef with Gravy

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Thick light brown gravy, adheres to diced beef

ODOR: Typical canned beef and gravy

FLAVOR: Processed beef flavor

TEXTURE: Smooth thick gravy, tender beef pieces

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Beef Patties

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Gray brown ground beef pattie with browned top

surface

ODOR: Stale boiled beef odor

FLAVOR: Moderately salty, slight pepper note, cooked beef
flavor

TEXTURE: Coarse textured chewy ground beef

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Beef Stew

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Medium thick brown-orange gravy, mashed diced
carrots, diced potatoes, lima beans, diced
beef pieces

ODOR: Typical canned beef stew

FLAVOR: Processed beef stew, tomato base, moderate pepper

TEXTURE: Moist, tender chewy beef, mushy carrots, firm,
tender potatoes and lima beans

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Brownies

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Smooth,, glossy chocolate coating, dense dark
brown cake with nuts

ODOR: Chocolate odor, trace of medicinal note

FLAVOR: Sweet, chocolate, nutty brownie

TEXTURE: Dense brownie with nuts, smooth, very slightly
waxy chocolate coating.
NOTE: High melting point in the chocolate

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Catsup, dehydrated, reconstituted

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Thick, pulpy, dark red paste

ODOR: Tomato, spicy, sweet, vinegar

FLAVOR: Low sweet, vinegar, hot pepper, moderate spice
tomato

TEXTURE: Smooth pulpy taste

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations,
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Cheese Spread

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Smooth, pasty, dull orange-yellow color

ODOR: Cheddar cheese, cooked milk

FLAVOR: Cheddar cheese, salty, bitter, scorched

TEXTURE: Smooth, thitk, pasty

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
conments.

Your own rating and description will be the basis for your
future evaluations.
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Cherry Nut Cake

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Pink cherries aril, nuts in pink-purple cake

ODOR: Bitter almond - cherry, sweet

FLAVOR: Sweet, bitter almond - cherry and nuts

TEXTURE: Dense chewy cake with cherries and nut pieces

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Chicken Ala King

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Canned medium thick tan sauce with apparent
pieces of light and dark chicken, peas,
pimentos and mushrooms

ODOR: Canned chicken ala king

FLAVOR: Cooked chicken, peas arid sauce, pimento

TEXTURE: Tender chewy chicken, overcooked vegetables
smooth fluid sauce

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Chocolate Fudge Bar

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Smooth, dull, dark chocolate surface with
fudge center

ODOR: Sweet chocolate

FLAVOR: Sweet chocolate

TEXTURE: Smooth waxy chocolate coating - typical of high
melting point compound, smooth, chewy fudge
center

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.

40



Chocolate Nut Cake

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Small chocolate bits and nuts in tan dense cake

ODOR: Chocolate, vanillin, sweet

FLAVOR: Vanillin, semi-sweet chocolate

TEXTURE: Dense chewy cake with small pieces of grainy
chocolate and nuts

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.
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Cocoa Beverage

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Milk chocolate, fluid, well blended, good body

ODOR: Sweet, milk chocolate, slight coffee creamer

FLAVOR: Sweet, milk chocolate

TEXTURE: Good body, smooth, full rich mouthfeel

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations,
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Coffee, Black

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation,

APPEARANCE: Very dark brown liquid

ODOR: Low coffee, roasted bean

FLAVOR: Low coffee, high bitter

TEXTURE: Fluid

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations,
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Cookies, Chocolate-Coated

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Open textured light brown cookie, smooth
glossy chocolate coating with dull areas

ODOR: Sweet, chocolate

FLAVOR: Sweet, chocolate, oatmeal

TEXTURE: Crisp cookie with slightly waxy coating

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Crackers (A)

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Light tan square cracker, random perforations,

salted top

ODOR: Very slight toasted cracker

FLAVOR: Slightly salty, toasted, buttery flavor

TEXTURE: Crisp, firm, dense cracker

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Frankfurters

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Pink-brown with tan brown edges, firm appearance

ODOR: Slightly smoky frankfurter

FLAVOR: Salty, smoky, mildly spiced frankfurter

TEXTURE: Uniform emulsion, firm bite, slightly soft
interior

Your rating and comments will indicate the quality of the
product, Any change in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.
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Fruit Mix

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Irregular pieces of pink cherries, deep yellow
peaches, white pears, peaches look spongy

ODOR: Sweet, fruity

FLAVOR: Sweet, fruity

TEXTURE: Soft, spongy cherries and peaches, tender pears

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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"Grape Jelly

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individtial. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Burgundy colored jelly with weeping

ODOR: Sweet, grape, slight fermented

FLAVOR: Sweet, low grape

TEXTURE: Smooth, soft gel

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
futurf, evaluations,
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Ham and Chicken Loaf

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Pink tan loaf of minced chicken and diced
ham, slight oily coating

ODOR: Canned ham

FLAVOR: Slightly bland, canned ram

TEXTURE: Chewy ham pieces in ground chicken matrix

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Ham, Sliced

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Surface fat and gelatin on pink brown ham
slice

ODOR: Slightly smoky, canned ham

FLAVOR; Moderately salty, smoked canned ham

TEXTURE: Soft, tender, fibrous

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basic for your
future evaluations.
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Maple Nut Cake

You will be testing a food product that ham been developed
for and in part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Tan dense cake with nut pieces

ODOR: Maple, sweet, pecan

FLAVOR: Sweet, maple, pecan

TEXTURE: Dense, tender cake with nuts

Your rating and comments will indicate the quality of the
product, Any chan.;e in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.
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Meatballs in BBQ Sauce

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Smooth, medium thick, red-brown tomato sauce,
no visible oil, bite-size meatballs

ODOR! Sweet sour, banned tomato, catsup odor

FLAVOR: Spicy, sweet, sour, tomato sauce

TEXTURE: Chewy, firm, tender, dry, fine textured meat
balls, smooth sauce

Your rating and conmments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Orange Nut Cake

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Dense cake with fruit and nut pieces

ODORi Orange oil, sweet

FLAVOR: Candied orange peel (slightly bitter) and nuts in
sweet cake

TEXTURE: Dense chewy cake with orange peel and nuts

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.
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Peaches (A)

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Bright yellow color, variable piece size

ODOR: Moderately sweet fresh peach color

FLAVOR: Moderate peach flavor, sweet, very slight SQ2

TEXTURE; Spongy

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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Peaches (B)

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Bright yellow with some redness, variable piece

size

ODOR: Slightly fruity, peach odor

FLAVOR: Slightly sour-sweet fresh peach

TEXTURE: Chewy, slightly spongy

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments,

Your own rating and description will be the basis f.or your
future evaluations.
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Peanut Butter

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Light brown, smooth, glossy, thin peanut butter

ODOR: Fresh roasted peanuts

FLAVOR: Fresh roasted peanuts, good balance of sweet-salty-
peanut, no bitterness

TEXTURE: Slightly grainy, sticky mouthfeel

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own r'ating and description will be the basis for your
future evaluations.
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Pineapple Nut Cake

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Light brown dense cake with nuts and small
pieces of fruit

ODOR: Sweet, slightly fruity

FLAVOR: Sweet, pecan, fruity

TEXTURE: Dense, tender cake with nuts and fruit

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.

57



Pork Sausage Patties

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation,

APPEARANCE: Pale gray-tan color, cohesive pattie

ODOR: Mild pork odor, mild sausage spice

FLAVOR: Slightly bland, mild sausage spice, slight pork fat

TEXTURE: Tender, chewy, rehydrated sausage pattie

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations,
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Potato Patties (A)

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual, Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation,

APPEARANCE: Intact golden brown rehydrated potato pattie,
small white potato pieces

ODOR: Moderate onion, fried potato

FLAVOR: Moderate onlon, hash brown potato

TEXTURE: Soft, crunchy pieces of potato

Your rating and comments will indicate the quality ;f the
product. Any change in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.
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Potato Patties (B)

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Intact golden brown rehydrated potato pattie,
small white potato pieces

ODOR: Slight onion, fried potato

FLAVOR: Slight onion, hash brown potato

TEXTURE: Soft, crunchy pieces of potato

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments,

Your own rating and description will be the basis for your
future evaluations.
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Turkey and Gravy

You will be testing a food product that has been developed
for and is part of the new procurement of the Meal, Ready-to-Eat,
Individual. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms for the product evaluation.

APPEARANCE: Translucent gravy, diced turkep pieces

ODOR: Canned turkey odor

FLAVOR: Heat-processed turkey and gravy, very slightly
metallic

TEXTURE: Tender, dry turkey, smooth, thin gravy

Your rating and comments will indicate the quality of the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basic for your
future evaluations.
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Vanilla Cream Bar

You will be testing a food product that has been developed
for and is pnrt of the new procurement of the Meal, Ready-to-Eat,
Individu&l. Below are descriptive phrases that may be helpful in
evaluating this product. Feel free to use your own descriptive
terms fox the product evaluation.

APPEARANCE: Smooth dark dull chocolate coating, tan
grainy center

ODOR: Vanillin, sweet

FLAVOR: Sweet, vanillin

TEXTURE: Firm waxy chocolate, typical of high malting
point coating compound, smooth, firm, pasty
filling

Yovr rating and comments will indicate the qualitI. the
product. Any change in rating should be explained in your
comments.

Your own rating and description will be the basis for your
future evaluations.
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APPENDIX C 

Table C-1 Consumer Panel Mean Acceptability Ratings for 
Components of the Meal, Ready-to-Eat6 Individual 
(MRE-1) After Storage at 4°, 21°, 30 and 38°C 

Table C-2 Consumer Panel Mean Ratings for Cheese Spread After 
Storage at 4°, 21°, 30° and 38°C. 

Table C-3 Trained Panel Mean Ratings of Quality Attributes 
for Components of the Mea16 Ready-to-Eat, Individual 
(MRE-1) After Storage at 4 , 21°, 30° and 38°C 

Table C-4 Trained Panel Mean Ratings of Quality Attributes for 
Cheese Spread After Storage at 4°, 21°, 30° 
and 38°C 
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2 4 t-111', 
30 t·1Q'-, 
:It=. t1(lt; 
10 1•111'"; 
I>U ~10·~ 

G. n 1 1 . 1.r. 

b.2 .+ J.r,;:
h . 1 1 1 . r,h 
r .. 1 -1 l .bl 
1 •• 1 :!; 1. 71 

1''C 

lNITlllL 5.7 ~ ~.07 
f, t-105 

1 ;' t1n'-> 
I U ~1Wi 
<.! -1 t10'"; 
J ll t·11l') 
'lf. 1·111S 
4 8 t·111') 
f)l t·1fl~) 

~ . ;! ;t l . ' lit ... 

~;. J !' ; '. f11 
~. i . r. -<: • '. 1111 
5. 1', ~! : l . ' Ill 
5.1', :1: 1 . 'I(' 

* t1Pan-t S. D.; N='=lh; ', i qrnf'1 rrt11~ diffrt·ences m P it1di cal:.rd b1,.t ,;n asterisl "' 

nr rr ~Jir:;RAVY 

2 1 oc 

3. ~l t 1. ll9 

:..1. !J .. . 1.1l:-' 
r .. 1 .. 1 . 75 
,-.. n 1 I.t=.4 
5. "I + LAG 
~i. '? ·+; 1. RG 
~i. 7 :t 1. n? 
~I. "I + 1 • 713 

10"C 

5 . '=l + J. nq 
J .4 I 1 .7q 
5 . 5 .l 1. •17 
c. . 2 ± 1.45 ,. 
5 . 2 ± 1. '15 y 

5 . '3 ± 1. 7 1 "' 
~- 8 ± 1. 7b ) 

t1rnTBALL5 

; •1 "C 

r .. n + 1.74 

r •• 1 1 1.35 
lo. 1 .. 1. 59 
h. II I 1. ,_,q 
5 . ~l .:' 1. 70 
5.'1 -t 1. 7 1 
f,_l) ± 1. 70 
~~- 'l + 1. 75 

'=lO.,L: 

E. . o .t 1. 7 4 
5 . G ± 1.61 -. 
5 . 0 ± l.r.A 
;, _ 4 + 1 . '14 
5 . 7 ± 1. q1 "' 
5 .9 :+- 1.05 
4. g ± 1. !'i~i "' 

rn ~r w; srtrco SAUCE 

2 1.,C 

5 ./ + 2.07 

4.':1 1: 2 . 05 3!' 

5.r. ± 2.n4 
~ ~ -b .!: 2.11h 
~l-~1 ± 2. 10 
~-J I 2. 10 
J.7 .. ;'_(If, 
3.7 .. 2 . 114 

30°C 

5.7 ± 2.07 
5. 4 + 1.71 ' 
G. 0 :t 1. 84 
5.7 ± :"'. 113 '!' 

E •. 2 I 1. 57 
t=..O +- 1.4-1 :oe 
fo.l:!. l. J'l ~ 

38"'C 

5.Zl .. 1.91 
~ i . 9 .. Lql 
J . ~J ::!' l . 'Jil 
s.n • LIJn 
h. 1 t 1. 711 ~ 

b .O 
5.9 
G.O 
~~- R 
S . 1 

30oc 

± 1 . 74 
± 1. 5A 
± 1.44 
± l. E.G 
+ 1. 04 ,. 

38"C 

5 . 7 ± 2.07 
:-i . O ::!:" l. qc' 
5. 7 .. c. 15 
3. b • 1. R'l 
5.0 :!. 2.31) ~ 



0\ 

TROL E r.- 1. r.oNc:;UN[R rnNrL ~1EnN RCCCPTnntl lTY RnTI Nr.r; FOR r.m1PilNfNTS OF TilL t·11 rll, Rr rHtY- TO- [nT, <t·1RE- 1> 
nt-TfR STORAr.L nT 4'' , 2 1" , JW mm 1fl'' f .. 

INITIAL 
6 ~105 

12 t·105 
18 NOS 
24 t·10 S 
30 ~105 
36 t·10S 
48 t·10S 
GO 1·105 

4°C 

7.4 + 1. 34 

6.8 .. l_ ?q )' 

7 _ 1 + L 5?1 
7 . 2 ... 1. 45 
7 - c. + 1.40 
7 . 2 .!. L JJ 

4"e 

COOKIES 1'10lll 1 

2 1°C 

7 . 4 + L 3•l 

7 . 5 ~ 0.62 ~ 
7. 4 ~ 1.11 
? . J+ LJO ~ 
7. 1 ± 1. ]4 ¥ 

7 _ 3 ± L 12 ¥ 

7 _ 4 ± L 1(, ¥ 

7 _ 1 ± L 44 ¥ 

Ill" r: 

7.4 ± L -=14 
7 _ 4 ~ L 18 
7 . 7 ± (.l_f o8 '( 
7 . 3+ 1.14 
7 _ -1 ± L 1•l 
7 .3 ± L l 4 
7 _ 3 ..__ L 16 

COOKIES t·1ENU 12 

21 oe :moe 

:)fl"C 

7-4 + 1. 14 
7.5 ... 1. 2~ 
,·,_ 7 + J - 5U 
"I. ~~ of l . lr.., 
7 - ~~ .. 1 .... ·q 

lR"e 

4"C 

INITIAL 7 . ~ I 1. 3? 
h NilS 

12 t·1U'--, 
1 n ~111s 

24 t·m s 
i ll 1'111~ 

.;;16 NOS 
,l 8 t10S 
60 NOS 

?.J I n_q1 • 

7 .4 .. 1 . ];, 
7 . ·1 I Lln 
,;_ 'l ~ J _ lA rc 
7 -.., I. ll 

4"C 

r.ooK I ES t·1ENU 4 

2 1°C 

"1. 5 +. L 32 

7.1=. -+.: 0 . 88 
7. 1 + LJ G=-:; 
7-2 + 1. 26 "' 
7.3 ± 1.1 7 
f, _ f.) ± 1. 36 ~ 
G.O ± 1.83 ¥ 

h.9 ± 1.40 -.;: 

1LJ"C 

7-5 :i L 32 
7.7 ± 1.18 
7 . 0 ± 1. 79 ¥ 

7 - 1 ± 1. 40 ¥ 

(, _q.!: 1.05"" 
G. St ± 1.4?"' 
7.2 ± 1.01 ,.. 

r I NEAPPLE NUT COI<E 

2 1°C :moe 

a-. INITIAL 7.2 ± 1.22 7 . 2 :+ L 22 7 . 2 ± 1. 22 
7 _ 2 + 1 . ? r.l 
7 . 2 ± L 12 
7 . 2 :!; 1. 20 
7.2 , L17 
7 . 2 ± L 12 
7.? ± L 12 

7.2 :+: 
7.'1 .. 

1. 2? 
l . llfl 
]_ lb 
. I.IQ 
l. fl'-'1 

INITint (-,_!=, .. 1. 11 6 . 6 ± L 13 6 .6 ± 1.13 
7 .0 ± 0.91 6 ~105 

12 t10S 
18 t·1ns 
24 MUS 
30 1'10S 
36 1·10S 
48 ~10S 
GO t'1DS 

7.2 ± L ':12 

7.2 ± L 37 
7.2 ~ L ?? 
7-2 ± 1. 26 
7.1 ± 1. 2 0 

4oe 

I NITIAL 6 .9 ± 1. 5 4 
6 1'10S 

12 MOS h. ?± 1. 65 
18 NUS 
2-1 1·11JS 

0 1105 
36 t111S 
48 t·1f1S 
DO 11115 

6 . 7 :i 1. 4& 
&.1 .. L ~l 

h.?+l.~l 

6 _r, I 1 - ;,I I 

7 . 2 ± L 15 
7 .4 + 0 . 8'1 ~ 
7 . 3 .. L 11 ~ 

7 . 3 ± 1.04 
7. 3 ± 1.02 
7 . 3 ± 1.11 
6.9 ± 0.98 "' 

CHFRRY NUT CRI<C 

2 l °C 

6.9 :+: 1. 5 4 

E..F; + L 70 
5 . A ± L Gfl 
6 . 7 ± t_r,..:! 
f> .1 ± 1.. 9 1 ~ 
h .5 ± 1.48 ¥ 
(,_ 5 _, ]_ 46 ¥ 

( o.G I LG::J 

lll"C 

G. q :t L :J-1 
h _ g :!; 1. ~·1 
G. h :i 1 . I o8 
6. ~ ~ J .!""oR ;.· 
h.] ·I; I . fo5 
6 _ 8 :!: 1 _ I 10 Y 

h. 5 ~ I . I oil 

7 ".) + - .._ ~ 

7 . ::1 .. 
7- :: J + 

?Jrr c 

( ,- ~1 J : 1 - ~4 
h. l l I 1.41 
5. 7 ± 1. 04 ~ 
b.4 + I . G4 ... 
h. h .. L ~:'I 

f. t·10S 
12 1·10S 
18 ~InS 
24 MOS 
30 t·10S 
3b 1·11lS 
48 1'105 
60 1105 

(). 7 .• 

G.b + 

6.7.!: 
6.6 + 

···-6 ± 

1. 23 

1 . "12 
1. I~ 

1 . J•1 
L J5 

4°C 

INITIAL 6.7 + 1.?2 
f, t·1n'> 

12 t·10S 
JR t·10S 
2 4 1·1uc; 
-=10 t10S 
':11=. 1'1115 
1R t·111S 
b iJ t·11l'": 

6.7:t:L•1J 

6.7 I 1_40 
b.b .. 1. 5 4 
6. G + L ~ ,4 
r;_~ • 1 .~J7 

~ 1'1ean± S.D. ; N-= .311; S igtnfi r::arol diffprences i'lrc 1ndicatPcl bo::1 an aster i s k "' 

ft. 

( o. 2 ± 
r .. 5 + 
IS . 5 ± 
t; _6 ± 
(,_F; + 

6.6 ± 
6 . G ± 

1.54 ~ 
1.55 
1. 5 1 
1.48 
1.48 
1.44 
1.42 

b. 1 ± 1 . 50 "( 
G. G ± L 19 3E 

G. 5 + 1. 76" 
6 . 8 ± 1. 34 ~ 
5 . 7 ± 1. 56 l( 

t·1APLE NUT CAI<E 

? 1°C 

G. 7 ± 1. 22 

f>.4 ± 1.49 
&. 6 ± 1.61 
h. 7 ± 1. 53 
h. ? I 1. 53 
b.6 ± 1. 53 
G.G + 1. 52 
(,_ b ± ) . rl7 

.. '-

J O.,C 

6.7 ± 1. 22 
G. 8 ± 1. 27 
&.4 ± 1. 37 
6 . 8 ± 1. 29 
G.8 .. 1. 26 
6 . 8 ± l_ ~:j 

6. 1 ± 1. 29 '"' 

38°C 

7 . 5 ± 1. 32 
7 . 6 ± 0 . 72 
7.G .!: 0.00 
7. 0 + L 6q "' 
E'.t.O ± 1.09 ~ 

6.G 
G. 5 
6 . 5 
6.5 
5 . 9 

39oe 

± L 13 
± 1. 33 
± 1. 2G 
± 1.44 
± 1. 70 

38"C 

5 . 7 .. 1. 22 
G.7± L11 
5.9 ± 1. 5 4 "' 
r:,_,; ± 1. 3.::! + 

b .4 ± L ~oO '' 
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TARLE C-1. CnN"'iU~1rR rANEL 1·1EnN ACCCrTADIUlV RnTINGS UIR Cnl·1rONf NT "'i nr- Till ~1rf1L , Rrnt1V -Til - EAT, <MRE-1> 
AI TER 51 ORnGE AT 4" , 2 1 o , .:.111" IINI1 lW'C 

INITIAL 
6 Mns 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
JG MOS 
48 MOS 
60 M05 

INITIAL 
6 ~105 

12 MOS 
18 1105 
24 1·105 
30 11ns 
36 ~105 
48 1105 
60 1'105 

-t<>c 

7 . 0 + 1. 4J 

7 . 1 .. 1 . 24 

r. .2 ± 1.n=3 ~ 

6 . 2 ± 1.42 
6 . 7 .!: l. ?f, .. 
6 . 2 t: 1. ?n , 

4°C 

7. 0 :i 1. 25 

7. 0 ± 1. 18 

6 . q :!: 1.42 
6. 9 ± 1. 3J 
!=..9 + 1. 31 
6 . 8 :!: 1. 32 

4" C 

INITIAL 6. 4 ± 1. 32 
6 1·105 

12 1105 E.. 3 :!: 
18 t·105 

1. 33 

2 4 1·105 
40 t·1115 
:.16 t·1US 
•18 ~ln"'i 

E.O ~1ll~ 

6.2 + 1.47 
h. ':! I 1.4q 
6. 1 ;+ 1 .1h 
5 . 4 1 1. nn ·,. 

FRll IT CRI<F 

2 1 "C 

7 .0 ± 1.4 ~ 

7 .0 .. 1. 2 1 
G . .-, + 1.41 
(, _ .-, .! 1. 42 
6 .'1 .. 1.45 
h. 0 .. 1. 46 
b. 3:!. l. hq""' 
(,.3 + 1. 5F, "< 

=JJJ" I: 

7 . 0 ± 1.41 
r, . s 1 1.11 
7 .ll " 1. U•l 
h . 7 +.: 1 .:...,n 
6. l ,. 1 . G'J "'' 
b. 3 .. l.'l-1 .. 
h . 5 + l.llh .. 

JJRANGE NUT r.AI<L 

21°C 

7 . 0 .. 1. 25 

7 -0 :.t 1. 74 
,; _ 8 .!: 1- 5c:l 
(J_q.!: 1.47 
6. 0 ± I . 50 
f,_ 7 "t l. E.~ 

G. 4 ± 1.59 '*' 
~ . A ± 1 • 6'1 :-.: 

~ooc 

7. 0 + 

6.9 + 

7.0 .!: 

6 . 5 .!: 
6.4 + 

G.?:!. 
5 .8 .!.' 

1. .?5 
1. 2q 
1.48 
1. 7q ""' 
1. 57 "( 
LGn 
l . '1,~ ,. 

l:l"C 

?. n 1 L ·1J 
c .. r; :1 1 . c CJ .. , 
~-•. ~l ~ l . f .~ ·: 
l i. :! :I; 1 . Llh " ' 
~.I I 1: 1 . I J? " 

_IFY'C 

7. n .+: 
fo. ?.t 
7.5 ± 
h .R + 

(,_ 1 + 

1.~5 
1.4n 4 

n.s1 ~ 
1.44 
L. ~5 w 

BEnt~S ~J/ TQio1RTn SRLIC[ 1·1LNU 6 

2 1 oc 

G.4 ± l. 32 

6 . 5 ± 1. 3 1 
r .. 4 ± 1. 34 
h . 4 ± 1. 3 4 
h.~ .!: 1. 34 
h.4 .. 1.43 
1-.. 4 + I . !i l 
r •• ·1 ± 1 . 5 1 

~0"1': 

G. 4 :.t 1. 42 
h.4 ± 1.42 
6.6 ..t 1. 57 
6 . 3 ± 1. 51 
b. 3 .!: 1. 52 
f...'3:!: 1 . 55 
(,. ~ :t 1. r.n 

1:l"'r. 

G.4 + 1. '32 
fo . J I 1.4CJ 
5.h :+: · t.40 ¥

F.. J + 1. 45 
h.J:! 1. 5 1 

'1 ''1: 

JtHTinL b.;. I l . !Jil 
h 1·111'-, 

12 1·10'.::o 6. 4 I 

18 NOS 
1 . ~14 

~·1 ~11lll 
1n 1111~ 
J(, ~105 

48 MOS 
F.U 1·105 

INITIAL 
6 1111'-, 

12 1·1U'::~ 
18 1105 
24 1·1US 
311 1105 
36 t1ns 
18 11rt'=l 
6 11 t1(15 

INITIAL 
FJ ~105 

12 1·105 
18 MOS 
24 1·1US 
30 1·105 
3fo ~1115 
411 1·1115 
F,(l 1•105 

b . 5 ,.. 
6. ~j I 

r..G I 

h.b I 

1 .t .~ 
1. b? 
1. 5!1 
1. :~~ 

-t <> l ~ 

Fo. 7 •I • 1.'11 

6 .4 .. 1. 1h 

h. 4 I l_ 1•1 
l o. 4 I 1.1? 
r::.. •1 I J. •11 
h . 5 ... 1.41 

4"C 

6.6-+l.ll 

6 . 0 ± 1.45 ~ 

~- 5 ± 1. 'lq ~ 
.;_n .. 1. 74 .... 
6. 4 .. 1 . j f , f 

f-.3 + l. •1l !" 

1E Mean± S. ll.; N= l lo j S i qnifir·r1nl:. rJiffe rcncPc; a r e ind icated b4. a n asler i sk ,., 

CllllCnt AT[ NIIT cnKE' 

2 1 °L 

b . 5 •: 1. 50 

, ,_ •1 1. o. n5 :v: 
I. 1 ± 1 . 00 ~ 
r .. 1 .± 1. 75 * 
6.6 ± 1. 50 "' 
6 .fo + 1 .5? 
(,- b ± 1. 40 ¥. 

r •. 1 ± 1. 65 '1' 

10°C 

b . 5 ± 
6.7 ± 
6. 4 ± 
J;.? :t 
6.7 .. 
6 . 7 ± 
Fl.6 ± 

1. 50 
1. 2n 
1. 2b 
1. ? 1 
1. 20 
1. 2q 
1. 41 

O[RNS WTOMATO SAUCE MENU 3 

2 l °C 

6 . 7 ± 1.41 

6 . 4 .. 1.65 ~ 
6 . 7 ± 1. 40 
6. h + 1. 55 
C. G + 1. 54 
b. lo + 1.53 
C. r, ± 1. 53 
~- A ± l. q2 * 

30°C 

6.7 ± 1.41 
6 .7 + 1.41 
6 . 7 ± 1. 20 
6 .6 ± 1.48 
7.0 ± 1.19 
6 . 6 ± 1.45 
6. 7 ± 1. 42 

8CAN'1 L·J/ T011ATO SAUCE MENU 8 

2 1 or; 

b.El ± 1.13 

6.h ± 1.08 
6 . 9 ± 1. 34 ~ 
G. G ± 1.18 :o: 
F •. 7 ..t l. 38 
f)_r, ... 1.43 
lo .G ± 1.42 
6 . :::1 ± 1.43 * 

30°C 

6 . 6 + 
r; _r; ... 
6.5 + 

6.n ... 
6.6 ..t 
6 . 6 ± 
G.G ± 

1. 13 
1. 26 
1. 29 
1. 36 
l. 38 
1. 42 
1. 38 

JO"C 

6.5 ± 
6.5 + 

6 . 5 ± 
b.5 ± 
Fl. 4 ± 

1. 50 
1. 5 •1 
1. 54 
1 . 6 2 
1. fin 

38°C 

6 .7 ± 1.41 
6 . 9 + 1. 20 
F..8 ± 1.17 
6. A ± 1. 30 
6 . 8 ..t 1. 37 

38"'C 

6.6 ± 
6.6 ± 
7. 1 .!: 
6.6 + 

F, . 7 i. 

1. 13 
1. 19 
1. 41 ¥ 

1. 39 
l. 38 



0\ 
CD 

TABLE C- 1. CONSU~1ER PANEL MCRN RCCEPTRBILITV RATI NGc; roR c nMrnNr NTS OF Till t·1CRL, RE- IlDV- Tll- EnT, <t1RE-1> 
nFTER STnRnGC AT •1 o , 2 1" , 1 ( 1° AND 1 0 ° C 

IN ITinL 
G MOS 

12 ~10S 
18 ~10S 
24 1·10S 
30 1·105 
3G t·10S 
48 1·105 
GO MOS 

INITi nL 
G Moe; 

12 MOS 
18 Moe; 
2 4 MOS 
30 MU~ 
3G Mil~ 
48 MOS 
60 MOS 

I NI TIAL 
6 ~105 

12 1105 
18 1·105 
~4 1·10"1 
'".:10 ~1(1<; 

3G MOr:. 
48 HOS 
GO 1·105 

4°C 

G.G :1. 

G.J :!.. 

G. E. :±. 
E.. (j .. 

7. 1 ± 
5 . 9 .. 

1. 5 1 

1. 7 1 

1. 65 
1. 60 
1. =-1f, 
1. 5-=l 'E 

4°C 

G. G + 1. 5 4 

5 . q 1- 1. R4 v 

4.8 ± 2 . 33 * 
G. 1 :!.. 1. GO ¥ 

G. O .t l . R8 ~ 
6 . 0 + 1. 07 

4"C 

G. 8 .. 1. 82 

G. ?+ 1. 7G 

f.. f, + 1. F.R 
b. f, .. 1. r.2 
5 . g :i 1. bb "' 
G. 3 + 1. r.1 

rOTATO rnnv 

2 1oc 

6 . G ± 1. 5 1 

£; .4 ± l. f.O 
G . f, I l.ql "E 

~1. 8 ± 2 .115 :wi 

G. 4 ± 1. 75 
h .4 + 1.73 
7 . l :t 1. 55 
h . 5 ± 1. 68 

PFACIIFc; 

2 1"C 

[; . 6 .. 1. 5 4 

5 . (; + 1. 7 1 ;E 

h. 2 + 1.66 
G. 2 t 1. 711 
6 . l ± l. 8 1 
h . 2 ± 1.81 
b. 2 ± 1. 77 
5 . 3 + 2 .00 ~ 

30"C 

G. 6 :1. 

5. 7 ± 
6. 0 + 
6 . q + 

G. 7 ..t 
7 . 2 + 

6 . 7 ~ 

1. 5 1 
l . 75 .... 
l. 72 
). 18 -\. 
1. ':IJ y 

] . 42 y 

I . 61 •· 

; ooc 

f. .(. •I • 1 • 54 
5 . 9 .t 1. 74 ~ 

6 . 1 .. 1. 6'1 " 
G.O -+ 2 .116 
6 . 0 :!.. 1.112 
£. .1 .. 1.11? 
G. 1 :+- 1. r1 1 

•-,TRmlDERR I E5 

2 1°C 

6. f~ + 1 .112 

r .. -1 ± 2 . 14 
fo.ll .. 1. 75 
r, . u + 1. 73 

' '· 7 + 1. 7'".:1 
f) . 8 + 1. 711 
? . 4 .. 1. 4 1. 
( o. , ~ 1 . h•1 

~nc·c 

Fl . 8 .. 1. 82 
G. 8 + 1. G4 
h . 7 .!: 1. 4.1 

h .R *" 1. 5~ 
F. .n -. 1 .~1 
G. 7 -+ l.tl\ 
h.n ± t. 1? o 

1R"C 

&.G .. l. 5 l 
r o • r. 1 1 . =lfJ 
-1.'-J I 1. 01) 
6 . 4 .. 1. ::..n 
,· •. 11 .. l.ll-1 

18°C 

h . I ... 1. 54 

·r. : 

r .. 1 .. t . h3 
5. '1 + 1. 57 * 
(>.1 + 1. 0 1 
:: . .. ~ .. 1 .. 'J2 .... 

:nor. 

r;. n .. 1 . 112 
~- 4 -+ 1. ?G * 
:J . 1 -+ I . '12 ~ 

~i . 3 ± ?. l 'l'"' 
Nlll TESIED 

4 "'1. 

INITinL G. 4 I 1. 5:-' 
G ~1(1S 

12 1•1tJS 5 . 0 :• I . 11•1 o-

10 1·10c; 
2 -1 1·1riS 
111 t·1US G. 2 :t 1. rn 
-lh MOS 6 .? ! 1. 61 
4 8 1·105 h . 1 I 1 • f ,[, 
h0 1105 b . .:' !: 1. I . ~~ 

4"C 

INITinL 7.? ~ l. l'l 
b HO~ 

12 MOS 
18 HO~ 
24 MilS 
30 HilS 
~ Hn~ 
48 HOS 
60 MilS 

7 . 5 :1_; 1. ':Ill 'f. 

7 . .2 .. 1. ~7 
7 . ;:' I f). 0 f,_J 'lE, 

7 . J I l . Ill] I , 

r= •• (.. ' 1 _r,q "" 

•1"C 

INITIAL 7. 4 1 11. qq 
G 1105 

1 ? ~1W • 7. 1 .t J • 4 q '¥ 

18 t·1llo-, 
2•t 1·1US 
=u I MilS 
-,b t11]') 
411 1·1115 
bfl t·11JS 

7. 2 : ~ ] . -1 1 X 

7. 2 :!.. J . Jl] 

7 . 2 :.!.; 1. 2 fJ 
7 . 2 ! 1. ~4 

"' r·lean ± o-; . 1'1 . ; N-=l h; ~ l q iH r i ( " rll " . d i r fpr· e n CP S clt .. i n rl j ca 1: cod by ;m ast Pr i sk '"' 

~ 

PFACIICS 

;?I oc 

r •. 4 1 1. 52 

F. . •1 -+ 1 . '::JR 
fo . r; + 1. 38"" 
h. ':l :t 1.4b ¥ 

fl . 4 "'- 1. 59 
G.'=l ..!: I. GFl 
G . .:J ± l. G5 
6 . 2 .. 1. 67 

30°C 

G. 4 + 1. 5? 
6 . 2 .!: 1. 80 ,.. 
f) . 1 .t 1. Rq 
r •• 2 ± 1. 65 
h . l + 1. 6 7 
G. 2 ± 1. G9 
6. 1 ± 1 . 7 1 

STRA~l8CRR I ES 

2 1oC 

7. 2 ± 1. 3q 

h . G ± 1. 96 'E 

6 . G ± l.Fo2 * 
r1. 4 .t 1. 55 * 
6 . f, .. I . 55 * 
Fl. 4 ± 1. q9 * 
G. E. *" l.76 * 
h . 3 ± 1. 7 1 * 

-:moe 

7 . 2 ± l. 3q 
7. 1 -+ 1. 2G 
G. 8 + 2.04 'E 

7 . 0 ± 1. 41 
G. 5 ± 1. 50 
5 . 8 +:: l. OG * 
G.4 1- 1. GG * 

nrPLESAUCE 

2 1"C 

7. 4 :1. o. gs 

? . 3 + 1. 08 * 
7 . ':1 ± 1. 2 1 
?.F:t ± 0. ?2 * 
7 .1 .. 1.10 
7 . ] ± 1.1 1 
7 . :1 ± 1.13 
7. 3 ± 1. 13 

,. ' 

30 ... C 

7 .4 ± 0. 98 
7 . 5 ± 1. 40 "E 

7 . 7 ± 1. 0 0 ¥ 

G. 9 ± 1. 20 * 
7 . 4 ± 0 . % ~ 
6.6 + 1. 2'3 '\. 
7. 4 i. 1. 21 ,. 

]8°C 

G.4 ± 1. 52 
6. 5 ± 1.45 
b . 3 + l. F.q 
5 . 7 ± 2 .0'1 0/ 

5 . 5 + l. ?b,. 

38oC 

7 . 2 ± 1.41 
G. 1 ± 1. G7 
5 . 2 :i 1. 99 ~ 
5 . 4 ± 2.0G 

NOT TESTED 

38°C 

7 . 4 ± 0 . 98 
7 . 3 ± 1.45 
7. 3 :t 1. Jl(, 
7 . 3 + 1. 15 
6 . 5 ± 1. 09 



0'1 
I.D 

.. 

TABLE C- 1. CONSUI1ER PANEL t1EAN Ar:CErTAniLI TV RnTI Nf.Ci rnR Cm1rf1Nl NTS llf 111r 11rnL. RrnOV TO-EAT, <t1RE- 1> 
ArTER S TORAGE AT 4° , 2 1°, ~On AND ~B~C 

INITIAL 
6 MOS 

12 MO~ 
18 MOS 
2 4 MO~ 
30 MOS 
36 M05 
48 M05 
~0 MOS 

INITIAL 
6 MO~ 

12 MOS 
18 MOS 
~ ~5 
30 MOS 
36 M05 
48 M05 
60 MOS 

INITIAL 
6 NOS 

12 ~105 
18 MD~ 
2 4 t·10S 
30 l·mc; 
36 t'1ll' , 
48 t·10S 
bO NOS 

4"C 

7 . 2 .. J .24 

G. 7 + 1. ::j0 ., 

~- 9 ± 1. 32 
6. 0 .:t 1. 54 
6.~J ± 1.47 
6 . F.J :' : 1. 40 

4 nC 

6 . 9 .. 1. 52 

?. n ..t 1. J3 

7 .0 + 1. 2 1 
7 . 0 :i 1. 25 
7.0 :i 1. 2 1 
6.':-t.!. 1. 29 

4°C 

7 .4 :i 0. 92 

7 . 5 ± 0 . 98 

6. R ± 1. 63 ~ 
7 . J • I . .:'ll 
7. I .t 1. ?•1 
7. J .:! .1. ;->,' 

FRUIT 11I X 

21 nc 

7. 2 ;!; 1. 24 
I 

5 . 'J ± 2 . nn "" 
7. 11 + l.4 •1 
1; . 9 + l. •lH 
(:,. '1 ~ J • 55 
h . q of 1. 5 4 
b. 9 of_: 1. 55 
r..CJ ~ l .Gfl 

JELLY 

21°C 

(>_ q + 1. 52 

G. 7 .t 1.4'J 
6. A ± 1. 58 
fi.n ± 1. 5q 
G. 8 ± 1. 50 
Fo.4 ± 1. 8[1 "" 
5 . 9 ± l. bU "" 
b. 3 ± 1. 5 1) 'lE 

COCOA B 

21oc 

7 .4 ± 0.92 

7 . 3 + 0.70 
7 . 7 ± 0.78 
7 .Ll + 0.84 
7 . F. ± 0.93 
7 .11 .t 1. •18 ;,; 
? . 2 .. 1 . 5 1 ,... 
r .. n + 1.1 .o 

.:.mnc 

7.2 ± 
fi .A ± 
7 .1 + 

b.4 + 
,; _b ± 
fo . 2 of 

r .. '=~ :!. 

1. 24 
1. h '1 "( 
l.IJll 
1. l 1 "' 
l . ( 'I 
I . ~ ~4 '( 
1 . 1 . ~i " 

~u·~r. 

r,_ q 1 1. 5? 
7 . 0 .. 1. .J(l 
5. 7 .t 1 . ub ""' 
h.5 ;t l. J h 
G. 7 :!. 1. b? " 
h. ?.!: 1.4(, 
n.4 + 1.;17,.. 

30'"'C 

7.4 .. 0.':12 
7.5 ± O.'l.J 
7.3 ± n.'lU 
7 . 5 ± n_ gq 
7. 4 :t ·l.14 
7 .4 "* 1.14 
!" •• C) ± 1. llll 

lfl'T 

7 . 2 I ) • • '4 
7. 1 .. l.l ~i 
lo'. l I I. ~I 1 y 

lo . I I 1.' 12 ,: 
lo . ] I ] .hl1 '¥i : 

lll"C 

h. "'l "* 1. ~;' 
f'o. (' I J. 4 7 
~I. "') .. } • 711 '>' 

b. I I l. 5l:J 
lo. ·1 ± 1. 7<' ~ · 

~moe 

7. 4 of : 0. q? 
7. 5 + 1.011 
1 . 2 + 1 .. . '8 
7.4 + 1.17 
7. , • I 1. 1o6 " 

4 n r: 

IN lT Int. ('. ::1 ·I 1 • 1 7 
r. ~lOS 

1? t·lllS 
1 n t·mc; 
;-'4 1·11lC) 
311 t·11.1' .... 
4L t-J[IS 
·1 n ~ms 
bO t·10'-. 

ItHTIIll 
b ~lOS 

12 t10C) 
18 1·105 
24 110S 
=IIJ 1·105 
3G 1'105 
4n 1·105 
60 1·1US 

INITIAL 
6 ~10~ 

12 ~IllS 
18 1·105 
24 1·1US 
30 1·105 
36 l·mr; 
1n t·lll5 
6U t·JrlS 

7. 2 'i l. l :l 

7. I ,. 1 . lr ' 
7 . 1 I l. I I 
7. J I J.lfl 
7. 11 .. 1 .1-1 

'1"1 ; 

7 . 7 I II. Ill 

7 . J I J .£'1) 

7.5 !. 1 . no 
h. "'l I \ . ":Jfi "E 
6 . q .. 1. ~'1 ,-
7. 4 of J . 03 

4' 'C 

7 . 7 1 n. F.2 

7 . fJ + 1. 04 

7. 4 of 11.sq "" 
6. 7 I I . I ol ¥ 

7 .~ I 1.1 ~1 \; 
6. 'J .!. 1 . 5~· ¥ 

~ Me8n± S .D.; N=~h; SigniFi cAnt diFfPrences ar~ indicated by an aster i sk • 

PEANUT BUTTER 

2 1°C 

7.3 + 1.17 

7 .1 .t n _ql 
I. C:. ± 1. 15 
? . 2 ± 1. 2 1 
7 . 2 :!. 1. 22 
7 .1..!:1.18 
1.0 .. 1. 25 ¥ 

6. 8 ± 1. F.4 ¥ 

COCOA R 

2 1°C 

7 . 7 ± 0.78 

7 . ':1 + 0.72"' 
7 .!'i + 1.14 
7 .F. ± l.11 
7 . 5 ::! 1. 09 
7. J 1- 1.40 'lE 

~ - g .. 1. 45 "' 
7 .1 + 1. 53"" 

cocnR c 

2 l "'C 

7 . 7..!: 0.1)2 

7.-=t + 0. 74 
7 . h + 1. 12 'lE 

7 . 2 1- 1. F.3 'lE 

7 . 6 ± n.~a "' 
7 .1 ± 1.1(-, ~ 
7 . 5 ± Q. CJ3 ~ 
7 . 2 ::!.. 1. 28 * 

-=tooc 

7 . 3 ± 1.17 
7. 3 ± 1. 42 
6 . 6 .!: 1. 5·~ y 

6 . 7 .. 1. 6F. ;.¥' 

r .. 4 ± L fo2 ... 
5 .8 :' ::'.1111 ..., 
7. 1 + 1. 20 ,... 

'=l0°C 

7 . 7 ± 0.78 
7. 3 + 1.n2 v 

6. 7 :!. 1. 6g 
7 .0 + 1. 5 1 "' 
7 . 6 ± 1. 3 4 ~ 
7.0 ± 1. ? 1 ilE 

7 .1 ± 1. 26"" 

30°C 

7 . 7 ± 0.62 
7 .8 ± 1. OG 
6.7 ± 1 . 00 lE 
7 . 2 + 1. 2b ,... 
7.3 ± 0 . 94 )'; 
7 . 4 .t 1. 00 'lE 

6 . 7 ± 1. 66 ¥ 

3B°C 

7.3 ± 1.17 
7.2 ± 1.41 
7 . 3 ± 1. 07 
7. 1 ± 1. 4R 
7 .1 ± 1.41 

7.7 
7.6 
7. 4 
7 .0 
b.9 

7 . 7 
7.4 
6 . 7 
7 . 2 
G.4 

38°C 

± 0.78 
± 0.90 
± 0 . 97 "E 

± 1.45 
± 1. 46 ~ 

38°C 

+ 0.62 
± 1. 48 'lE 

± 1. 84 
± 1. 05 * 
± 1. 85 * 
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TABLE C-1. CONSU~1[R PANEL ~1EAN ACCEPTABILJTV RnTINGS r oR COMPONENTS or THE" t1rAI , RCRIW-Tn- EAT , <MRE- l> 
nrr ER STORAGE AT 4°, 2 1 ~ . 30° nND 18~C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 
~M~ 
36 MOS 
48 MOS 
~M~ 

4oc 

6 . 2 ..t L qo 

5 .1 ± 2. Fl 

5 . 8 :! :-' .11'1 
5 . f, + 1. '::l7 
5 . J ' 1. 01 y 

5.5 .!. 1. 9? 

corr[E 

21"C 

r; _ 2 . ~ 1. 98 

5.7 ± 1 .78 * 
:5 .4 ± L r;g "' 
~.G ~ :-'.24 "' 
~· - 7 ~ 1. 75 ~ 
6 .11 +- LFH '-' 
5 . 5 ± 1. 69 
~- 9 ' 1. 62 ,.: 

':!0°C 

£..2 + 1.90 
6. rl+l .'H 

"'· 0 .. I. 72 
5 . 9 ~ 2 .112 
5 . ? + 1 . r 1r; "': 

~ - 1 + l. q b ~ 

3 .. 2.!;' .. 1 1~': 

'1FJ<'C 

h . 2 • L 9A 
5. 7 ~ l. A7 v 

f"; . 3 ... L E.I1 
~-g ± L C(? 
~ ~- 5 ± L 74 ,., 

JN I TinL 
L MUS 

12 t·1(1'-, 
18 t·1U5 
24 t·1f1S 
~n t·mo::; 
~r; t·1Qr:; 
4ll t·111S 
1;0 t·11tS 

4"t: 

l o. 6 ± J . -l•1 

b.7 ± 1.41 

r .. A ± t. 1'1 
(, _ 7 _. 1 • " II I 

r .. A 1 1 . 1 ~~ 
r,. 7 ' 1 . 17 

CRnCKERS <SO PKG > 

21°C 

f. . r. ± 

7 .1 .!: 
6 .1 + 
~ - q + 
,., _1:1 + 

G.7:!. 
f).~ • 
b . ·=~ -+.: 

1. 3 4 

L. ~0 
l. 41 ~ 
l. 8 1 ~ 
l. 70 * 
1. 50 "" 
1. 3·1 ¥ 

1. 3g "" 

30°C 

F\ . 6 + 

6 . R ± 
6 .1 :!. 
6 . 6 ± 
6.2 ± 
5.R .. 
5 . 'J ± 

1. 3 4 
1. 3 1 )E 

1. 98 * 
1. 28 * 
1. 75 "" 
1. 6 4 
1. ~5 ;J' 

38°C 

6 . 6 ± 1. 3 4 
F, . 7 ± 1. 25 
5 . 7 ± 1. 84 * 
5 . 9 ± 1. 29 ~ 
6 .n ± 1. 68 ,. 

CRACKrRS < R T GilT mmv > r:RAr:I<ERS ~l/PEANUT BIJTTCR 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
~ M~ 
48 MOS 
60 MOS 

INITIAL 
6 MOS 

12 Mns 
18 MOS 
24 MOS 
~0 MOS 
36 MUS 
48 MOS 
60 MOS 

-toe 

6 . 7 ± L 17 

6.3 + 1.20 ~ 

6.4 ± 1. 50 
6.5 ± 1.4(; 
6. & ± 1.47 
6. 5 ± 1.44 

4or: 

5 . 6 ± 2 . 2 1 

6 . 8 :!. 1. 29 ~ 

6 .n ± 1. 48 ;J' 

b. G + 1. 28 ~ 
6 . h .t 1. ~4 

6.6 ± l. Jn" 

2 1°C 

6 . 7 ± 1.17 

6 . 9 ± O. 'J9 
6 . 6 ± 1. 3 1 
6 . 7 ± 1. 22 
6 . 6 ± 1. 33 
Eo . 6 ± 1. 47 
5.9 ± 1 . 49 * 
5 .4 ± 1. 90 * 

'31l"C 

6 . 7 + 

6 . Ei ± 
6.7 + 

5 . 9 + 

5 . 2 + 

4. 8 ± 
4. q + 

L 17 
1.44 
1. 5'1 
L 7 1 =+ 
l . q 1 y 

2.24 "' 
2 . ; •G <i 

CRACKERS W/CHFFSE 

2 1<'C 

5.6 + 2 . 2 1 

6.7 ~ 1. 30 "<' 

f,. Fl + 1 . 5 4 "' 
6 . 1 ± 1. 77 * 
(.. 2 + 1. 8 4 
h . c. .!. 1. 70 
h . L + 1. 7·l ~ 

r, . 1 :!' 1. 7u 

Jooc 

5.6 ± 2.21 
Ei • 1 .. 1 • Fo4 • 
6 . 0 ' 1.17 
5 . '3 ~ L 5h 4. 

5 . 2 + L R'J (' 
~ - 4 ' 1. 'l~ 
4. 7 1- J . 8q "' 

18"C 

6.7± 1.17 
15.2 ·..t 1 . hO -. 
5. 1 :*: ? . nu .., 
5.1, .!: L 8U ,., 
"1 . :") ;+; ~· - 15 

1nnc 

5 . 6 + 2.21 
:;,_ fo ' L '17 
h. ') ' l . .:'q ): 
5. 4 ± 1. ~5 E 

5 .b + L 4ll ~ 

IN IT IAL 
b ~10S 

12 ~ms 
1 o ~me; 
?•1 1'1115 
30 t·11l5 
3h MUS 
4 (1 t·1US 
60 t·1fl"; 

4"C 

6.8 + 1. 42 

h. ':1 :' 1. 41 

7 . n 1 1. 39 
6.9 .. 1.45 
G . ~l ~ 1.40 
6 . g + 1 .•10 

"1oc 

HHllnL G. 5 + L 4 "1 
Eo MOS 

12 t1US 
1 A t·11lS 
24 t·105 
30 1'105 
36 t·11lS 
48 t·10S 
60 t·10S 

fo.6 .. 1. 54 

6.~ .. 1 . 50 
6.4 .!. l .5h 
6 .4 + 1. ~n 

6 . 4 I 1.47 

* Me<'~n± S. D. ; N""::lh; S i g rnfi rat1l:. di f' f p r e n ct:.>s are ind 1caled by a n aster i sk 'lE 

" 

2 1 oc 

6.8 ± 

F, . 7 ± 
7 . 0 ± 
7 . 0 ± 
7. 0 + 
b.'1 .. 
G . ~ ' 
6 . 7 ± 

l. 42 

1. 6J 
1. 25 
1. 23 
1. 23 
1. 26 
1. 32 * 
1. 54 * 

30°C 

5 . 8 ± 
7.0 ± 
6 . 9 ± 
6 . 3 ± 
5 . 8 ± 
6 .4 :!' 

6. 0 ± 

1.44 
1. 03 
1. 28 
1.41 
L 5A 
1.49 
1 .82 * 

CRACKERS W/CHCESE 

2 1 or. 

t=. . 5 ± 

Fl . f, ± 
7 . 0 ± 
7 . 1 + 

6 . & ± 
6 . 0 ± 
5.7 ± 
Fo .4 ± 

1. 44 

I. 40 
1 . 14"' 
1. 32 
1. 59 
1. 92 * 
1. 7 1 * 
1. 29 

... 

30°C 

&. 5 ± 
5.9 + 

6 . 2 ± 
6 . 3 .!: 
&.1 ± 
6 . 2 ± 
5 . 7 ± 

1.44 
1. 60 ~ 
1.45 
1.A2 "" 
1. 5 4 "" 
1. 62 
1. &8 ;J' 

6 .8 
7 . 1 
6 .4 
6 .4 
6 . 2 

38°C 

:+: 1.44 
± 1. 06 
± 1. 44 * 
± 1. 67 
± 1. 58 * 

38°C 

6 . 5 ± 1.44 
1; . 3 + 1. 59 
b .4 ± l. b 4 
:J . 9 ± 1. 75 * 
::i .4 ± 2. 00 
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TnnLE C- 1. CONSUt·1ER PANEL t1FRN llCt:CrTHRI L 11 V RllTl t.Jr~r; rnR Cflt·1PilNI- NTS llr 111[ ~1EIIl . r~mDY-TO r-m, n1RE - l> 
nr T ER STOR!lf;E AT 4 o • , 'l" • "liJ" llND ~f-l" C 

•1°C 
- - -

INITIIlL ~.6 + 1.42 
C. t·10S 

12 t·11lS h . 7 .. 1. e-n 
lR t·10S 
2 4 t·10S 
30 t·1QS h. G .t J. 33 
36 t·10S G.8 ± 1.37 
4A t·10S 7. 1 ± 1. 02 
611 ~105 

CF-~FICI<I 1~5 ~U.Jr LL Y 
- · ·- . -

2 l r' C "111' ' r. 
- --

6 . G :±. 1.4~' F .. £, .:!.: 1.42 
r .. G ... 1.42 b.h.:!.; 1 .:12 
h . 7 -t: 1.4[1 E.. 5 i: 1.:12 
6. 6 :!.. 1. ~·1 ~~- 2 :t.: L ~'i? 
b . b .± 1.57 ~-9 ± 1. 5 1 
5 . '::1 + 1 • 2~ '-': r .. " ! J. •17 y 

6.5 + 1. ·111 ,,_o 1 l. •tn ... 
6.2 + 1. ? 1 ¥ 

·rr :" r. 

F..f. :!.. 1 .·1.' 
h. 5 .. 1. -::: 
~ . IJ I l_4!t 
(; _ 2 ± l. Ill 
~1. ':1 I l. •1, I 

~ Mean± S. D. ; N~3b ; ~i~nirir~~~ diFfPrcncPs are indicated by ~n aster i sk~ 
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TABLE C- 1. cnNSU~1ER PANEL MEAN nr.cErTRRll.IT"t' RRTINr,r, rm~ Cnt-1rnNnnr:; nr Tllr ~1£ nt. Rrnrw- ro-rm. <t·1RE- 1> 
lti'TrR sror~nr.c m 4° , ~ I " , 1r1" mm Ul"'C 

4<'C 
--

INITI AL 6 . ~ + l. :'J~ 
6 ~1lJS 

12 110=- 5.8 I 1. n~ ·l; 

18 ~10S 
2 4 ~1115 
30 t·10S 5 . q I 1. 6CJ 
36 t·105 6 .0 + Lf~'l 
48 M05 NOr f EST [[J 
60 t·105 NOT Tl'.H [l 

BRm.JNIES n 

2 1"C 30"C 
---- ·-

6 . 3 + 1. 35 r; . 3 + 1 . ~~. 
5. 7 ~ 1. ?C! • 

5 . 9 :.t 1. 88 "' ,;_ n + t.4b 
:'1 . I) l: 2. ;:' 1 '>: :'1 . ~ ~ 1 . F.G ~ 

6. 0 ± 1. 90 t.. n 1 LH • 
F.. n ± LB::J NOT lTC. ll. [I 
Nlll TESTElt 
NOT TI:.S f Elt 

'1R"C 

lo. l + J . 35 
:... . ., I L 5~ 
4 .~1 .. l. 5 1 
~J. 1 .. 1 . A'l 
Nul ,, ~~ · rm 

4" 1: 
-

INl TI RL 5 . (, I L "''f, 
G t·1rJ'-. 

].' t·111c; 5.0 .. 1. nr, ') 
1 El I·UtS 
24 1•111'; NUT li ;~~ TFn 

Jn 1·11r•.., 
31, t-111', 
41J t·111'~ 
~.fl t·1ttS 

~ t·1ean :!. S. f1. ; N=.:tr, ; S l q nJf'l•- i'l•d d iffpr-enrPs <"~ ' P indicuterl by a n ast er i s k "" 

ARm.JNI ES 0 
--------

;~ I "C ::moe 
·-- ----

5.G +- L qG 5 . 6 :1:: L g ,; 
... 5.8 ± 1. 52 .. 

!=. . 3 ± 1. 6 1 ~ 6 . 3 ::!. L 10 v 

~-n ... 1. 83 5 .0 .. L ?.~ "' 
NnT TESTED NOT l FST[Lt 

5 . 6± 1. 72 

~B"C 
----

5 . 6 '!:' L % 
5 . 8 ± L 95 
4. :'J ± L 92 ~· 

5 . 5 ± 2 .09 
NUT TESTED 
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TllRL F C-1. CllNSUNFR PANEL MEnN ACCCPTnOilllY RnllNG', For~ I 'Ot-lPilNr NT'-. nr THI t·1fnl. f.~ll llJY-Til CRT . <t·1RE-1> 
nnu: sroRnr,c m -1"' • 2 1" , 411" liND m., r: 

CllllCOUHF ~.J/TIII [[ [ . r 1111CRLRTE FUDGE 
-· -------· 

4"C 21"C lfl~ I~ 111"C : 4 "1~ ? I "C 411"C 
. -· -· . 

1 NIT I FlL r •. o 1 ]. ~5 r .. u • 1 . ~=.~ r •. n + t . ~:;~ h . n • I . ~{i . JNl rlftL 1 •• ' 1 .1; l. 'If, r .. q .. 1. 47 f, _ q + 1.47 

F. t·10S r .. l. 1 l . ( 11 .•: f, . ( , I J .J' I . G t·1(1S G. 7 + 1. 6 1 >E 

12 t·10~ G. 1 -< 1. 6'1 ~- 7 ± 1. 1-)q 11 • ., + l • 8L, 1) . i1 :!; J • I .] . 12 t1W; r •. n 1 1. 111 ' 5 . 4 .. 1. 78 ..., . 
18 ~105 ~-G I 1. 01 h . •1 ... 1.1".7 " (, .. ~~ :.! 1 .. l. l . 1 n t·m· , h. O r .. 4 :!. 1 . 73 . 
2 4 t·10S 5. h J 1.83 :5 . 1 .. 1 • F.h . .. .. :~ :.! I . /L. : ;'4 t·1fl". Nltl 1 r:s1 t:r ' ~ •. n .. 2 . 0 1 ¥ 5 . 3 ± 2 .11 ?" 

30 ~1f lc; G.1 :!. 1. 79 5 .h I 1. 8 (1 5 . 7 :.t I . H ~ ,: : ::.tO t·1U'-, ~._q 1- 1. 6')"" 5 .4 ± 1. 8:l 

36 t·105 h . 1 I l.bl3 4 .5 .. 1 . 511 ,.. 5 . 7 :': 1. ' 12 : 'lh t·111'-, NfH TI:.~-.TED NOr TES'l CD 

<18 t·10S G. 1 I 1. r;F. ~- ~ ... .. 1. q,t "' : ·1 R t10S 
GO t·105 h . J + 1.11'1 '1 .7 +1. 73" : ( ,1 1 t·1(J') 

. . 
VtlN I l L Fl CRU1F' . CnTSUP <1> . 
·-· ·---------- . . -----· --

. . 
-lor, ? t oe 1[1', r: Ill" I : . .., .~ r; 2 1 oc 40°C 

- ---- . ---- -· ·--
INITIAL 6. 4 + 1. 80 G. 4 ± 1. AD G. •l .1 l. EJU &. -1 .t 1. nu . lNl THII I ,.I I ! 1. q•'} b.O ± 1. 9'3 h . 0 ± 1. 99 . 

6 MOS G. (I I 1. sq v, r) . 5 .. l. 73 ( , t11l' I 6.0 ± l _qg 'lE . 
12 t·105 6 . . , :': !. El l ( ( ,. 7 I 1. I , 1 . 12 t·1f)', 6 . 2 I J . 58 '1" . 
l A ~105 G. l + 1 . '11 :.: G. 1 I 1. ' It . 1 A t·1ll'J 5 . 7 ± 1. qs * 6 . 1 + 1. R-2 "" . 
2 4 ~105 NIIT TL ':iTCD 5. I ,. 1. '15 : "~4 ~1U:. ... ~-q .. ? . 07 'E NOT 1 ES1rrt 
30 t·mr.:; G. J I 1. 74 J . 9 ... 1. 69 ::E 5 .4 I 1. A;l ) : : J O t·105 F. . 2 .!' 1. An ~ . 'l .. 1 . G9 ~ 5 . 4 .. 1 . 04 

3G ~105 : 36 t·1rt5 r-. . 2 ~ 1. 7~ r) . l + 1. 9 1 NOT TESTE[l 
48 t105 6 . ~ 't 1.~14 : 4 8 t·1fJS NIH Tr ' ill It b .1 ± l.fl7 
GO t·105 b . Z' I J • ') 1 5 . G ± 1. 54 ..- : c.n t·m s b . [l + 1. 86 

. . 
r.m SUP <2> r OTATO PATT I E 
--------- . ------------. . . 

4°C 2 1"'C 3noc ; 1n·, 1: . -1 nC 2 1 "'C 30°C 
---- - . . ·--- ----. 

I NITIAL 5 . 2 ± 2. 11 5 . 2 :t 1. 45 ~-~ :t 2 .1-1 ~i . 2 ± 2 .14 . IN ITIAL G.r-. + 1.5'1 F.. G + 1. 53 G. G ± 1. 5J . 
G t10S Ntn rrsrm . F. t·1fl'-. G. 5 ± 1. 36 . 

12 t-105 5 . 3 ± 2 . 00 ~' 5 . 5 ± 1. 88 : 12 ~1nc; 7. l + 1 . 117 :'!' &.2 ± 1.42 G. 0 ± 1. 74 
18 MOS 5 .1 ± 2 . 2 1 5 . 1 :! •'. 17 . 18 t10Ci 6 . 7 + 1. 40 4 . 9 ... 2 . 25 ... . 
21 t·10S 5 . 1 NtH TESTHl : 21 t-~ns 7 . 1 .!. 1. 5G 'E G.4 ± 1. 7 1 ... 

-=JO ~1115 ~ - 4 ... 2 . nn Nllf TLSTED : ':JO t·10S El.F. .. 1. F. 1 7 .1 ± 1. 58 'E G. 9 ± 1. :JG -.: 

3G MUS Nlll If '-, If ll Nrtl Tr .STED Nfl l f [ ', T[D : J h MrlS El . 7 I l. ~ •I b . O :!. 1.4G G. 0 ± 1. 14 -.: 
48 t-105 5 . •1 .. 1 .'12 t•lr!T I I· r;TF.It : 4fl NfiS D. 7 I l. 5•1 h. A + 1. 50 
GO t·1n':i :J . I I ] . ' I' I NUT 1 E~~ 1 EU : b fl t1r1c; 5 .1 I 2 .11-1 :Y: I,. 1 + 1 . '33 "" 

ilE Mean+ c; .Ll . ; N=Jt.; S iqnt t' t rrln ~ diffpre n ces a r e i ndi cat e d b ':J a n asteri sk"' 

IA"C 
--

G. 9 ± 1. 47 
(-. . 7+ 1. E· l 

NOT TFS l ED 

48"C 
---

G. 0 .!.. 1. 'J9 
G. n ± 1. 9g 
G.7 ± 1. 6 1 '"' 
G.1 ± 1. 9 1 
NOT TESTED 

38°C 
----

F. . G ± 1. 53 
5 . 3 ± 2 . 25 "" 
G. 2 ± 1. 59 
f- . 0 ± l. G7 "' 
G. 0 ± 1. 88 



TAFILE C-2. CON<;UM[R PANEL t1CAN ACCEPTRBI LJ TV RATINGS r 01~ CllrlSF ~PRCAD 
m T[R STORAGE nT 4 ., , 2 1"' , ':!( ,., • llN[l ::Jn"' r.; 

4nC 
---

INITIAL 6.0 ~ l. hl 
6 ~105 

12 t-105 
10 t·105 
24 M05 
30 t-105 
36 t·10S 
48 t·10S 
60 t·10S 

-..J 
~ 

5 . 9 ... 1. 62 

5 . l I t.f'l-1 "' 
5.0:!. l.h•t j 

S.G ~ l. 64 
5.5 I 1.17 

2 1nc '1Uor: =nT'C 
---· 

6 . 0!; l.h} h .ll :.t l.t;l r,.n. l.lol 

5.11 .. 2. 1. ' " 5 . ?I .-+: 1. q7 .. 5.4 .. 1. 'lf) 
4. n ~ ;-o. ,J,' ~ 5 . 7 ::t- t. nn 4 . I I 1 . fill ~· 

5 . 4 .!: 1. ctt, ~ 5.7 .. 1. 7n 1 . ·~ .. 1. 1n • 
5.3:!. l.Lt(J 5 . 7 ~ t. nn 
5. 4 ± 1. '):'l 5.0 ... J .•t;>" 
s. s ± 1. sq 
5. •1 ... ] . h2 

,.. t·1P.:m+ ~ 11
• ; N"='':ll ,; ~j 1 gn 1 f i ca11t d i f'f'Prences at P indic ated by on asterisk "' 

# .. • 



...J 
V1 

TABLE C-3 . TRAINED PANEL ~1EAN RATI NGS OF RURLITY RTTRIOLITES FnR Cm1PONDITS OF THE 1·1FAL, READY-TO-EAT, INDIVIDUAL < ~1RE-l> 
AFTER STORAGE AT 4°, 2 1 ~ , 30° , AND 30°C 

PORK SAUSAGE PATTIES 

4°C 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
48 MOS 
60 MOS 

21°C 

INITIAL 
12 ~105 
18 MOS 
24 ~105 
30 1'105 
36 NOS 
48 1'105 
GO 1·105 

30°C 

INITIAL 
6 ~105 

12 MOS 
18 1'105 
24 1'105 
30 t·105 
36 1·105 

38°C 

INITI AL 
G MOS 

12 1·105 
18 1·105 
24 MOS 

APPEARANCE 

5 . 7 ± o.q8 
5 . 6 ± 0.8G 
5.6 ± 0.95 
5.6 ± 1.00 
5 . 5 ± 1. 0 4 
5. 4 ± 1. 14 

5 . 7:!. 0 . 98 
5.6 ± 0.85 
5.7 ± 0.78 
5 . 7 ± 0.75 
5.7 ± 0.83 
5.7 ± O.R9 
5.6 ± 0.95 
5.0 ± 1. 26 * 

5 . 7 ± 0.98 
5 . 9 ± 0.96 
5 . 5 ± 0.84 * 
5 . 7 ± 0.61 * 
5 . 7 ± 0.62 * 
5 . 7 ± 0.87 
5 . 7 ± 0.91 

5.7 ± 0.98 
5.7 ± 0.89 
5 . 7 ± 0.87 
5.7 ± 0.81 
5.7 ± 0.79 

DOOR 

6. 3 ± 1. 16 
5.8 ± 0.70;.: 
G.O ± 0.99 
6.0 ± 1. 00 
6. 0 .!: 1. 00 
5. 9 ± 1. 12 

G. 3 ± 1. 16 
6.2 ± 0.94 
6. 1 ± 0 . 06 
6. 1 ± 0. 80 
6. 1 ;!. 0 . 7'1 
6 .1 ± 0.82 
G. 1 ± 0 . 85 
6.1 ± 0.87 

6. 3 ± 1. 16 
6.2 ± 0. 98 
6. 1 ± 0.92 
6. 1 ± 0.09 
6. 1 :t 0. 8·~ 
6.1 ± 0.86 
6 .0 ± 0.87 

6.3 ± 1.1 6 
6.3 ± 0.93 
5.7 ± 0.99 * 
6. 1 ± 0.96 
6.1 ± 0 . 90 

FLAIJOR 

6 .1 ± 1.41 
5.5 ± 1.01 
5.3 ± 1.41 
5. 'J 't 1. 64 
5 . 1 ± 1. 50 
4. 9 ± 1. h4 

6 .1 ± 1.41 
6.U ± 1.16 
6. 1 ± 1. 09 
6.0 + 1.14 
5 . 2 ..!. 1. •17 * 
5 . '3 :t 1. 30 
5. 8 ~ l. 34 
5. 3 ± 1. 90 

6.1 ± 1.41 
6.0 ± 1.16 
5 . 9 ± 1.14 
5. 9 ± 1. 10 
5. 9 ± 1. 06 
5. 8 ± 1. 10 
5. 8 ± 1. 12 

6 .1 ± 1.41 
6 . 2 ± 1. 19 
5 . 4 ± 1. 00 * 
5 . '3· ± 1.03 
E..Cl ± 0 . 60 

TEXTIIRF 

.~.9 .t 1.•H 
h. (I ±1. J8 
f.". .O :!. 1.1 .? 
6 .0 ± l.lG 
h. l ±1. }(, 
r .. o ~ 1.18 

5.9 ±1.44 
6 . 0 ±1.24 
6.0 :t-l.lR 
r .. [l :!. 1.10 
6 . u : . ..-! . n<• 
6. Ll ± l. l I 

6 .0 ±1. 14 
6 . 0 :!. 1. 2 1 

5.9 ±1.44 
G.O ± 1.16 
G. 1 :d . 07 
b. 1 ±1. 02 
G.1 ±0. 98 
6. 1 ±0.96 
E.. 1 ± l.OJ 

5. 9 ±1. ·14 
6.2 ±1. 19 
5.6 ± 1. 27 
E. . 2 ±0. 77 
F •. 1 ±1. fl8 

linN ANn CHI Cl<rN I onr 

4"'C 

INITIAL 
12 MOS 
~ M~ 
36 MOS 
40 MOS 
60 t-1~ 

2 1oc 

INITIAL 
12 MOS 
lH MUS 
24 MOS 
JO NflS 
) r; MOS 
48 MOS 
60 MOS 

30"'C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 

38"'C 

INIT IAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 

APPEARANCE 

&.3 :t o.sn 
5 . E. '!. 1 . :j(l ,.., 

!J . 9± 1.1 2 
5 . ~ +.: 1.11 =! ~ 

5 . 8 .!: 1. 06 
5 . o .. 1. nr; 

6.3 ± 11.00 
5.6 :*' 1. J3 ~ 
6.n • 1.1 2 
5 . ~ •. 1. 08 "" 
5 .h .. O.Eoq .,. 
5. 7 !.. 1.1)1 * 
5 . 5 ... Cl . '3~ ~ 

5 . 3 ± 1. ::iS "' 

G. 3 •· n . so 
6. 3 ± 0.78 
5 . 8:!. 0. 70 * 
5. 5 ± 0.63 * 
5 . 5 ± O.F.F. >E 

5.4 ± t.n7 * 
5.5 ± 0 . 67 * 

6.3 ± 0.80 
6.2 ± 0.80 
6.2 ± 0.84 
5.8 ± 0.97 * 
5.7 + 0.75"' 

11eans ± 5. D.; N=3G ; Signi ficanl rli. ff'erences are indir.3ted by ;.; · (p<O. D5) 

ODOR 

6 . 1 ± 0. 6 •1 
5 . 3 ± 1.07 * 
4. 8 ± 1. 03 * 
5. 4 ± 1. 36 * 
5.4 ± 0.92 * 
5. 1 .!: 1. 30 * 

6.1 ± 0.64 
5. 5 t 1. 2A ;.: 
~ . 7 ± 0 . 82,., 
5 . 5 ± 0. 89 * 
3.2 ± 1.1 3 :t-

5 . 6 ~ 1. 20 ¥ 

5. 4 ± 1. 20 * 
5 . 1 :t 1. 58 ~ 

6. 1 ± 0.64 
6 .0 ± 0.78 
5 . 5 ± 0.75 * 
5.6 ± 0.&3 * 
5.5 ± 0.78 * 
5.2 ± 1.1 3 * 
5. 4 ± 1. 36 * 

6. 1 ± 0.64 
5 . 9 ± 1.00 * 
5 . 1 ± 1. 2 1 * 
5 . 3 ± n. 72 * 
5 .4 ± 0.98 * 

FLA\JOR 

6.0 ± 0. 93 
5 . 2 ± 1. 29 ;.< 

4. 9 ± 1. 2g X 

5. 2 .!: 1. 60 * 
5.1 ± 0 . 94 * 
5. 0 ..!. 1. 55 * 

6 .0 ± 0.92 
5. 3 ± 1. 38 :E 

5. 2 ± 1. 25 "' 
5.5 + 0. 78 * 
5 . ~ ± 1. U3 '1" 

5 . 5 ± 1. 2 0 ;.: 
4. 9 ± 1. 3U :o: 
4. 9 :i 1. 3U * 

6.0 ± 0.93 
5 . 9 ± o.q1 
5 • 2 ± 0. '::17 :< 
4. 9 ± 0.83 * 
5 . 0 ± 0.05 * 
5 .0 ± 1.41 * 
5.0 ± 1. 67 * 

6.0 ± 0.93 
5 . 9 ± 1. 00 
5 . 2 ± 1.41 
5 . 9 ± 1.03 * 
5 . 1 ± 1. 27 * 

TEXTURE 

5 . 9 ±1.44 
6 .0 ±1.1 A 
6 . 0 ±1. 12 
E.. 0 ±1. lF. 
6. 1 ±1. 16 
G.O ±1.18 

5. 9 ±1. 4•1 
6 . 0 ±1. 24 
6 . 0±1.18 
E. .O ±1.10 
6 . 0 ± 1. OCI 
G. O ± 1.13 
6 . 0 ±1.14 
6.0 ± 1. 2 1 

5.9 ±1.44 
E..O ±1. 16 
b. 1 ± 1. 07 
6. 1 ± 1. 02 
6 .1 ±0.98 
6. 1 ±0.96 
6.1 ±1.01 

5.9 ±1.44 
6.2 ± 1.19 
5. 6 ± 1. 27 ~ 
6.2 ±0. 77 ~ 
6. 1 ±1. OR 



TABLE C-3. TRAINED PANEL ~1EAN RATINGS OF QUALITY nTTR I RUT ES FOR Cm1PONENTS nr 111E 11EnL, REnDY-TO-EAT, I NO IV IDUAL n1RE -1> 
AFTER STORAGE AT 4° , 2 1°, 30° , nNO 38°C 

BEEF PATTIE : B~EF SLICrS IN RRP s nUCE 

4°C 

INITIAL 
12 1•10S 
30 ~10S 
36 ~10S 
48 1•105 
GO t·105 

2 l °C 

INITIAL 
12 M05 
18 ~105 

~ 24 M05 
30 t·10S 
36 ~105 
48 1•105 
60 ~105 

30°C 

INITIAL 
6 M05 

12 ~105 

18 ~105 
24 1·105 
30 ~105 

36 1105 

38°C 

INITIAL 
6 ~105 

12 ~105 
18 M05 
24 ~105 

APPEARANCE 

5.7 ± \.11 
5.6 ± 1.02 
5.6 .t n.94 
5.5 !. 0.')7 
5.5 :!. 0.9') 
5.4 .. 1.01 

5.7 ± 1.11 
5.4 .!: 0.84 * 
5.5 ± 0.84 * 
5. 4 ± 0. 77 * 
5 . 7 ± 0.67 
5.3 ± 0.79 * 
5.5 ± 0.88 
5. 4 ± 0.89 

5.7 ± 1.11 
5.6 ± 1.06 
5 .4 ± 1. 04 
5.5 ± 1.00 
5 .5 ± 0.97 
5.5 ± 0.94 
5.5 ± 0.97 

5.7 ± 1.11 
5.5 ± 1. 23 
5 . 5 ± 1. 17 
5 . 5 ± 1. 09 
5 . 5 ± 1.04 

ODOR 

5. 7 :!. 1. 10 
5 . 7 ± 0.92 
5 .7 ± 0.90 
5 . 6 ± 0.96 
5.6 .!. 0.97 
5.6 .!. 0.96 

5. 7 ± 1. 10 
5.7 ± 0.93 
5.7 ± 0.87 
5.6 ± 0.93 
5 .6 ± 0.95 
5.6 ± 0.98 
5.6 .!. 1.01 
5. 5 ± 1. 01 

5 . 7 ± 1. 10 
5.G ± 1.14 
5 . 6 ± 1. 08 
5.G ± 1.01 
5 .6 ± 0. 98 
5.6 ± 0.96 
5 . 6 ± 1.U1 

5 . 7 ± 1. 10 
5. 7 ± 1.16 
5. 7 ± 1.05 
5. 7 ± 1.00 
5.7 ± 0. 98 

FLAVOR 

5. 5 ... 1. 77 
5 . 3 :t fl.') I ~ 

5. 3 ± 1.45 
5.3 ± 1.41 
5.•t !. 1. 37 
5 . 3 • l. J I 

5.5:!. 1.77 
5.0 ± 0.78 
5.2 ± 1.03 
5. 1 ± 1. 30 ,· 
5 . 2 ± 1. 2';f 
5 . 3:!. 1. 29 
5 . 3 !. 1. 3? 
5 . 2 :!. 1. 36 

5 . 5 ± 1. 77 
5 . 3 ± 1. 62 
5 . 3 ± 1. 50 
5 . 4 ± 1. 39 
5 . 3 ± 1. 33 
5 . 3 ± 1. 3 1 
5.3 ± 1. 3 1 

5 . 5 ± 1. 77 
5 . 5 ± 1. 56 
5 . 4 ± 1. 50 
5. 4 ± 1.47 
·L 6 ± 1. 4') * 

lEXlUPr 

6 . n ±1. 07 
5 . 8 ±1.110 
5. 0 .. 0. '18 
5 .0 +fl.'l? 
5.0 :!.. I.U3 
5. 7 I l_(l4 

6.0 .. 1.07 
5.9 ..tn.q2 
5.';1 .. fl.84 
h.O ~ll .fll 

6 .11 •n. oo 
5 .9 .. 0.83 
5 . 5 •\. 2::1 ... 
~J - 2 ±O. qs ~. 

6. 0 ±1.07 
5 . 3 ±1. 62 
5 . 9 ±1. 03 
5 .9 ±O. q8 
3.9 ±0. 94 
5 . 9 ±0.94 
5.9 ±0 . 99 

6.0 ±1. 07 
5. 5 ±1. 56 
6.0 ±0.98 
5.9 ±0.94 
5 . 9 ±0 . 95 

4"C 

INITIAL 
12 M05 
30 MOS 
36 Mn5 
48 M05 
GO MOS 

2 l "'C 

INITIAL 
1 ~ ~1fJS 
\8 t105 
24 t·105 
10 ~105 
36 t·105 
•18 M05 
GO 1'105 

30°C 

HHTinL 
6 t·105 

12 1'105 
18 t·105 
24 t·105 
30 t105 
36 t105 

3A°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 

Heans ~S.D.; N=36; Signifi c-')nt difrere nces are indicated by ~ (p<0.05) 

fiPF'ERRnt~CE 

F. .4 .. n.nT 
h.3 .. 0.75,., 
h. 3 ± u. 74 
h.) ... 0.76 !( 

F..2 t 11.77 
F= •• 2 ~ fl. 7f. 

G.4 + U.83 
b . J • 0.135 
h.4 .. 0. 7b 
6 . '1 ... 0.80 
0 . 3 I fl. 81) 
5 _q • n.nG * 
:-i . 9 • u.~l 
!::'t. 0 • 0. 7'1 '"' 

6.4 -t 0.83 
6 .4 :!. 0.76 
G.3 ± n. n 
r; _3 ± o.no 
s.n ± 0 .38 ~ 
5 . 1 • 1. 08 :< 
5 . 1 +. I . 07 :1" 

6 .4 ± 0.83 
h.4 ± 0.66 
5.5 ± 1.15 * 
6 .1 ± 0.62 ~ 
4. 7 ± 1.14 :J' 

ODOR 

(o.b + 0.51 
G.3 ± 0 .46 ;.: 
b .l:!. 0.51 
6 .1 ± 0.64 * 
5 .8 ± 0.58 ;.( 
.5. C'l ... 0. 57 y 

6.6 ± 0 . 51 
6 . 5 ± 0.50 
6 . 2 :t: .O. GG:.: 
6 .0 ± 0 . 60 * 
5 .7 ± 0. 96 "E 

6 .0 ± 0.82 "' 
5.8 ± 0 . 58 !( 

5 . 7 ± 0 . 82 * 

6.6 ± 0.51 
6 . 6 ± 0.50 
6 . 3 ± O.G1 * 
6.2 ± 0 . 58 * 
6.1 ± 0.51 ~ 
5 . 5 ± 1. 16 * 
5 . 5 ± 1. 12 * 

G. G ± 0.51 
6 . 5 ± 0 . 56 
6 . 3 ± 0.61 * 
6 .1 ± 0.47 * 
5.2 ± 0.83 * 

. .. 

FLAVOR 

&.5 ± 0.52 
5 . 7 ± 0.91,.. 
6 . 3 '± 0.62 * 
&. 2 ± 0.80 * 
5.4 .!; 1.07 ¥ 

5 .4 .tl. 17,. 

6.5 ± 0.52 
b.l ± 0.83 * 
6.2 ± 0.76 * 
6.2 ± 0.70 
5 . 7 ± 1. 05 y 

5 . G ± 1. 12 * 
5.& ± 1.15 * 
5 . J ± 1.25 "" 

&.5 ± 0.52 
± 

5 .8 ± 0.86 * 
5 . 5 ± 1.01 * 
5 . 5 ± 0.89 * 
4.& ± 1.43 * 
4. 3 ± 1.48 "" 

6 . 5 ± 0.52 
± 

5 .1 ± 0.92 ~ 
5. 2 ± 0 . 97 * 
4.4 ± 0.98 * 

TEXTURE 

6.3 ±0.82 
5.9 ±0 . 66 * 
5.8 ±0. 72 * 
5. 8 ±1. 09 * 
5 . 5 ±0. 89 * 
5 . 3 ±0. 82 "' 

6.3 ±0.82 
6 . 2 ±0.82 
6.3 ±0.74 
6.2 ±0.77 
5 . 6 ±0 . 98 "E 

5 . 3 ±1.11 * 
5.4 ±0.90 ;.: 
5 . 3 .!:1.16 ¥ 

6.3 ±0. 82 
± 

5.9 ±0. 83 
5.7 ±0.82;..: 
5.5 ±0. 99 * 
4.3 ±0.96 'E 

4.3 ±1.01 :J' 

6 . 3 ±0.82 
± 

4. 8 ±1.03 
5.2 ±0.86 * 
4.5 ±0. 98 * 



TABLE C-3. TRAINED PANEL NEAN RATINGS OF QUALITY ATTRIRUTES roR COMPONENTS OF TilE MEAL. READY- TO-EAT, INDIVIDUAL <MRF- 1> 
AFTER STORAGE AT 4° , 2 1° , 30°, AND 38°C 

BEEF STEW · FRnNKFURTERS 

4°C 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
48 MOS 
60 MOS 

21oc 

INITIAL 
12 MOS 
18 MOS 
24 MOS 

~ 30 MOS 
~ ~~ 

48 MOS 
60 MOS 

30°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 

APPEARANCE 

6 .1 ± 0.70 
5.0 ± 0 . 96 * 
5.0 ± 1.04 * 
4.7 ± 1.14 * 
5.4:!. 1.15 * 
J . 0 ± 1. 25 liE 

6.1 ± 0 . 70 
5.8 ± 0.58 liE 

5 .6 ± 0.84 * 
5 . 8 ± 0.79 
5.8 ± 0.80 
4.7±1.14 * 
5 . 6 ± 1.23 liE 

5 . 7 ± 0. 93 

6 .1 ± 0.70 
± 

6 . 5 ± 0.50 
6.3 ± 0.69 * 
5.7 ± 0.99 :lE 

6 .1 ± 0.80 
5. 3 ± 1. 05 * 

6 .1 ± 0.70 liE 

± 
6.2:!. 0.71 
6 . 1 :!- 0. 8•t 
6. 1 ± 0.85 

ODOR 

6 .1 ± 0.74 
5 .8 ± 0 . 58 liE 

5.9 ± 0. 74 
5.4 .t 0 . 64 liE 

5.5 ± 0.78"' 
5.6 ± 0.% liE 

HA~JnR 

6 .1 ± 0.88 
5 . 9 ± 0.88 
5 . 5 ± 0.78 ""' 
5 . 0 ± 1. 28 liE 

5 . 6 :!. 1. 23 * 
5 . 2 ± 1. 13 * 

6.1 ± 0 .88 
6.0 ± 0.80 
6.0 ± 0.75 
5 . 9 ± 0.85 
5 _q ± o.s3 

6. 1 ± 0. 74 
6 .1 ± 0. 62 
b.1 ± 0 . 58 
6.1 ± 0. 59 
6.0 ± 0.61 
5.5 ± 0.89 
5.8 ± 0.83 
5.8 ± 0.92 

!IE 5 . 2 ± 1. 2•1 * 
* 5 . 7 ± 0 . 86 * 
lE 5.6 ± 1.07 * 

6.1 ± 0 . 74 
± 

6. 1 ± 0. 67 
6.1 ± O.G7 
6 . 1 ± 0 . 66 
6. 1 ± 0.66 
5.6 ± 0. ·18 !IE 

6. 1 ± 0. 74 
± 

6 .1 ± 0 . 63 
G. 1 ± o. r.11 
6 .1 .!. 0.58 

6. 1 ± 0.88 
± 

6.1 ± 0.80 
6 . 1 ± 0. 75 
6 .0 ± 0 . 75 
6.0 ± 0.77 * 
5.3 ± 0.8F. 

6.1 ± 0 . 08 
± 

~ - q -t 11.78 
:1.9 ± 0. 74 
5 .!; ± 11.92 lE 

TEXTURE 

&. 2 ±11 .9•1 
5 . J ~u. 72 
5 . 6 +0 . 77 
5. 3 -+ 1. O:::i 
5 .F. ±0.77 
5 . •1 :!..0 . % 

&. 2 ±11. 94 
6 .1 ±0 . 62 
6 .1 ±0 . 8 1 
6.1 -+11 . 85 
F..U .t0.8J 
!:i.5 :!.0 . 89 
5.9 ±0. 85 
5. 9 ±0. 84. 

6.2 ±11 . 91 

6 . 3 
6 . 3 
(.". 2 
~- ') 
5.7 

± 
±0 .74 
±0 .81 
±0.01 
±0.90 
±O. EI6 

6 . 2 ±11 . '3-1 
± 

6.2 ±0.83 
6. 1 ±0.78 
6.1 ±0.82 

•toe 

INITinL 
12 MilS 
30 MOS 
36 ~5 
10 MilS 
bO MOS 

2 1°C 

INITIAL 
12 MOS 
1A MOS 
24 MOS 
30 MOS 
36 MOS 
48 MOS 
GO MOS 

30°C 

INITIAL 
G MOS 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 

Means+ S.D.; N=36; Signific~nl differences arP indicatPd by lE Cp<0.05) 

APPEARANCE 

6.5 ± 0.64 
b. 4 ± 0 . 77 
c.o ± 0.70 * 
5. 4 ± l. 20 * 
6 .0 ± 0.95 liE 

5. 1 ± 1. ?0 * 

6 . 5 :!. 0. 6•1 
6.5 ± 0.68 
6.4 ± 0 . 73 
5.8 ± 0.94 * 
6.1 ± 0.70 lE 

6. 1 ± 1.05 lE 

5.8 ± 0.94 lE 

5 . 9 ± 0.99 lE 

6 . 5 ± 0.54 
6 . 6 ± 0.66 
6 .h ± 0 . 72 
6 . 5 ± 0.71 
6 .1 ± 0.90 * 
6 .4 ± 0.75 
6 . 2 ± 0.87 :lE 

6.5 ± 0.64 
6 . 5 ± 11.G? 
6.5 ± 0.&6 
6.5 ± 0 . 65 
5 . 5 ~ 1.31 liE 

nonR 

6.7 ± 0.00 
6.&:!. 0.77 
&. 2 ± 0.60 )' 
5. 9 ± 0.113 "" 
6.1 ± 0. 79"' 
5. A ... n.r=.3 "'"' 

6.7 ± 0.80 
6 . 3 ± 0.82 "' 
6.3 + O. •t6 '-' 
6 . 2 ± O.::i8 "' 
6 . 3 ± 0 . •16 :.>' 

6.1 ± 0.54 Y: 

5.9 ± 1.08 "' 
5.7 ± 0. 67 * 

6.7 ± 0.80 
6 . 7 ± 0 . 74 
6 . 6 ± 0 . 75 
6 . 6 ± 0.70 
6.4 ± 0 .48 "" 
6.3 ± 0. 46 * 
6. 3 ± 0.46 :lE 

6.7 ± 0.80 
6.7 ± 0. 74 
6.2 ± 0.80 
6.3 ± 0.4& * 
&.3 ± 0.15 lE 

FLHVOR 

6. 0 ± 0 .85 
5. 8 ± 1. 12 
5 . 7 ± 1. 12 
5 . 6 ± 1. 17 
4.9 ± 0.90 liE 

4. 6 ± 1.07 ;:.: 

G.O ± 0 . 85 
5 . 2 ± 1. 05 * 
5.0 ± 1. 30 * 
5.0 ± 1. 35 * 
5.4 ± 1. 22 
5 .1 ± 1.14 * 
5.0 ± 0.95 * 
5 . 3 ± 1. 16 

G.O ± 0.85 
5 . 9 ± 0 . 93 
5 . 5 ± 1. 22 * 
5. 2 ± 1. 17 * 
4. 9 ± 1. 38 lE 

5. 5 ± 1. 12 * 
5. 5 ± 1. 12 * 

6.0 ± 0.95 
5 . 9 ± 0.98 
4.9 ± 1. 27 * 
4. 9 ± 1. 27 "' 
•L 5 ± 1. 23 * 

TEXTURE 

5 . 8 ±1.21 
5 . 0 ±1. 24 * 
5 . 3 ±1. 20 
·L 9 ±1. 22 * 
4 . 3 ±0.% y. 

4. 1 ±1. 2q y 

5.8 ±1. 2 1 
5.1 ±0.92 liE 

5 . 2 ±1. 29 * 
4.8 ±0 . 94 * 
5.2 ±0 . 98 * 
4 . 4 ±1. 02 * 
4. 6 ±0.37 "' 
4. 4 ±1. 42 * 

5 .8 ±1. 21 
5 .4 ±0.80 
5.2 ±0.97 * 
4. 9 ±1. 3'3 * 
4.4 ±1. 07 ::.: 
5 . 0 ± 1. DO 
4.5 ±1.12 ~ 

5 .8 ±1. 2 1 
5.3 ±0.85 
4.8 ±1.17 * 
4. 8 ±1. 23 * 
4 , 9 ±1. 2•1 * 
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TABLE C-3. TRAINED PANEL MEAN RnT I NGS OF QUALI TV nTTR I BUTES rOR COMPONENTS OF Til[ 1·1EnL. READY-TO-EAT , I NO IV IOUAL < MRE - 1> 
AFTER STORAGE AT 4°, 2 1°, 30°, AND J0°C 

TURKEY WITH GRAVY : BEEF WI TH GRAVY 
: 

APPEARANCE ODOR FLAVOR TEXTUR[ . APPFRRnt-lrE nDOR FLAVOR TEXTURE . 
: 

4°C . 4°C . . . 
INITIAL G. B ± 0.77 G. 1 ± 0. 9G 5 . 9 :! 0.88 G. l ±0.88 . INITIAL G. 2 ± 0.77 G.2 ± O.G8 G.1 ± 0 . 83 G.4 ±0.74 . 
12 t10S 5 . 7 ± 1.07 * G.O ± 0 . 80 5 . 8 ± 0.8':) ( .. o -+ o. 5r.:. : 12 ~10S 5 . 0 ± 0 . 8A "" ~.6 ± 0.63 * 5 . 5 ± 0 . 84 * 5.5 ±0. 93 ~ 
30 1105 6 . 3 ± 0. 67 ~ 5.9 ± 0. 83 5 .n ± 1.25 * 5 . 6 ±0.83 : JO 1105 5 . 7+ 1.1');," 5.q ± 0.54 * 5. 5 ± 0.67 * 5 . 9 ±0. 54 * 
36 1105 5 . 6 ± 0 . 66 5.7 ± 0. 78 * 5 . 3 + 1. 01 * 5 . 5 ±O.q2 : 36 1·105 5 . 2 ± 1. 25 ,., 5.6 ± O. f=.6 * 5 .1 ± 1. 30 * 5 . 4 ±1.02 * 
48 1105 5.8 .!: 1. 0'=1 "E 5 . 5 ± 0 .78 * 5. 3 ± 1. 05 .... 5. 4 ±0.77 : 48 MOS 5 . 3 ± 1. ,"q -~ 5.5 ± 0 . 6f; * 5. 3 ± 1. 29 '( 5.6 ±0. 88 llE 

60 t10S 5.4 ± 1.43 liE 5 . 6 ± 1.02 * 4 .7±1. 42)E 5.2 +O.n7 : 60 MOS 5. 0 :!. l. 11 ~ 5. 2 ± 1. 03 "" 5 . 2 ± 1. 13 llE 5 .1 ±0. 88 ~ 
: 

2 1°C . 2 1 oc . 
: 

INITIAL G.8 ± 0 .77 G. l ± 0 . 9G 5 . 9 ± 0 . 88 G.1 ±0. 88 : IN IT IAL G.2 ± 0 . 77 G.2 ± O. G8 G.1 ± 0.83 G. 4 ±0. 74 
12 MOS 5 . 7 ± O.G 1 ;.; 5 . 3 ± 0 . 9 1 * 4. G -!- 1.08 ~ 4. 9 ±0 . 83 . 12 ~105 5.5 ± 1.01 * 5.8 ± 0.53 * 5 . 5 ± 0.93 ,.. 5. 5 ±1. 08 '!E . 
18 MOS 5 . 5 ± 0 . 75 * 5 .4 ± O. G3 * 4. 5 ± 1. 15 * 5.5 ±0 . 75 . 18 MOS 5 . 7 ± 1. 32 "~ 5.8 ± 0 . 8G * 5 . 5 ± 0 . 75 '( 5 . 8 ±0. 86 '!E . 
24 MOS 5 . 3 ± 0.75 liE 5.2 ± 0 . 90 * 4. 8 ± 1. 07 ,.. 5 . 1 ±0 . 8G : 24 MOS 5.8 ± 1.12 r;_o ± 0 . 75 5 .1 ± 1. 1G o< G. O ±0. 85 "" 
30 MOS 5 . 3 ± O. G7 lE 5. 2 ± 1. 03 l!E 4. 2 ± J . 4n:.: 4.9 ±0.74 : 30 MOS 5 . 8 ± 1.13 6 . 0 ± 0 . 7 1 5 . G ± 0. 49 lE 6.0 ±0. 9 1 
3G MOS 5.0 ± 0 . 89 :lE 5 . 2 ± 1. 17 l!E 4. 1 ± 1. 38 l!E 4.5 ±0 . 92 : 36 1·10S 5.8 .. 1. 14 5.9 .± 0.70 5.G ± 0 . 80 ..., 5 . 9 ±0. 90 
48 MOS 5 . 0 ± 0 .74 l!E 5. 4 ± 1. 07 llE 4. 1 .!: 1. 31 '( 4.8 ±0.58 : 48 ~IDS 5 . 8 ± 1. 12 5.6 ± 0. 48 * 5. 2 ± 1. 03 'lE 5 . 9 ±0. 89 
GO MOS 5 .1 ± 0.54 l!E 5 . 0 ± 0.63 * 4.2 ± O.GO '( 4 . 7 ±0.46 : 60 I'IOS 5 . 1 ± 1. 37 :lE ~.3 ± 0.82 * 4. 9 ± 1. 29 :t 5. 3 ±1. 33 * . 

30°C . 30°C . . . 
INITIAL 6 . 8 ± 0 .77 G.l ± 0. 96 5 . 9 ± 0.8A (..1 ±O.R8 . I NITIAL 6 . 2 ± 0.77 6 . 2 ± 0 . 68 6 . 1 ± 0. 83 6.4 ±0.74 . 
6 MOS G. 3 ± 0.70 * G.O ± 0 . 88 5 . 7:!. 0.68 * 6 . 0 ±0.91 . G NOS G.l ± 0.92 f-.1 ± 0.83 6 . 0 ± 0. 84 G. 3 ±0. 79 . 

12 ~105 G. 2 ± 0.58 * 5 . 9 ± 0.82 5 . 2 .!. 0 . 86 lE 5.5 ±O. G3 . 12 NOS 5 . 7 ± 0 . 9 1 "' 5 . 7 ± 0 . 72 * 5.8 ± 0 . 58 "" 5.9 ±0. 62 "' . 
18 M05 G. 3 ± 0 . 82 * 5 . 7 ± O.G1 * 5.2 ± 0 . 86 "E 5.8 ±O.GG . 18 110S G. 0 ± 1. 02 6 . 0 ± 0.81 5.5 ± 0 . 84 "E 6 .1 ±0. 92 * . 
24 MOS G.O ± 0 . 58 * 5.9 ± 0 . 78 4 . 6 ± 1.44 * 5 . 7 ±0. 47 : 24 ~10S G. 0 ± 1. OG 6 . 0 ± 0 . 8 1 5 . 5 ± O. GG :.: 5 . 8 ±0.83 ;y 

30 MOS 6 .1 ± 0. 57 * 5. 4 ± 0 . % * 4 . G ± 1. 17 >E 5 . 0 ±0 . 82 : 30 1105 5 . 9 ± 1.07 6 . 0 ± 0.77 5 . G ± 0 . 80 * 5 . 9 ±0. 54 * 
3G MOS 5 . 8 ± 0. 87 5. 5 ± 1. 20 * 4 . 7 ± 1.49"" 5.2 ±O.q8 : 3G 110S 5. 9 ± 1. 0'3 5 . 9 ± 0.74 5 .1 ± 0. 94 "" 5 . 8 ±0.98 * 

. . 
38°C . 38°C . . . 

INITIAL G.8 ± 0 .77 G. l ± 0 . % 5.9 ± 0 . 99 6.1 ±0.88 . I NITIAL G.2 ± 0 . 77 6 . 2 ± 0 . 68 6.1 ± 0 .83 6 .4 ±0. 74 . 
G 110S 6.3 ± 0.77 * 6 . 1 ± 0 . 77 5.9 + 0 . 9A F.l.O ±0.77 . 6 ~10S 6.2 ± 0.91 5.7 ± 0.77 * 5.7 ± 0.68 * 6.3 ±0. 79 . 

12 ~10S G.4 ± 0.49 * 6 . 0 ± 0 . 72 4.8 ± 1. 42 "E 5.6 ±0.74 : 12 MOS 6.1 ± 0 . 90 G. O ± 0 . 73 5.9 ± 0. 27 '( 6.3 ±0. 70 
18 NOS 6 . 2 ± 0 . 53 * 5 . 6 ± 0.63 ;IE 5.0 ± n . 78"" 5.8 ±0.58 . 18 NOS G.O + 1.01 5.0 ± 0.73 5. 2 ± 1. 05 "" 5.8 ±0 . 86 * . 
24 MOS 6 . 2 ± 0 . 55 * 5.8 ± 0.80 * 5 . 3 + 0 . 92 * 5 .4 ±0. 7G : 24 110S G.O ± 1.01 G.O ± 0.74 5.5 ± 0 . 78 lE 5 . 9 ±0.79 '( 

MPans ±S.D. ; N=3G; S1gniFicant diFFerences are indicated by* Cp<0.05) 
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TABLE C-3. TRAINED PANEL MEAN RATINGS OF QUALITY ATTRIBUTES FOR COMPONENTS OF THE MEnL. READY- TO- EAT, INDIVIDUAL CMRE- 1> 
AFTER STORAGE AT 4°, 21°, 30° . AND 38°C 

CHICKEN ALA KING 

4°C 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
48 MOS 
GO MOS 

21°C 

INITIAL 
12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 
48 MOS 
60 MOS 

30°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 

38°C 

INITIAL 
6 ~105 

12 MOS 
18 t105 
24 t·10S 

APPFRRRNCE 

6.2 ± 1.01 
6.2 ± 0.93 
5 . 5 ± 1. 08 ~ 
5.7 ± 0.85 
5.7 ± 0.86 * 
5.1 ± 0.99 * 

6.2 ± 1.01 
6.1 ± 0 . 90 
6 .1 ± 0.82 
6 .0 ± 0.84 
5 . 6 ± 0 . 64 * 
5.0 ± 0.71 * 
4.4 ± 0.78 * 
5 . 2 ± 1. 13 ~ 

6.2 ± 1.01 
6 .1 ± 0 . 94 
4.8 ± 0.97 * 
4 . 5 ± 1.01 * 
4.5 ± 0.89 * 
3 . 5 ± 0.78 * 
3.0 ± 0.71 * 

6. 2 ± 1.01 
6.1 ± 0 . 91 
4.6 ± 0 . 74 * 
4. 2 ± 1 . 05 * 
3 . 8 ± 1. 19 * 

ODOR 

6. 1 ± 1. 13 
6 . 1 ± 0 . 73"" 
5 . 5 ± 0.66 * 
5 . 4 ± 0. 7Fo * 
5 . 6 ± 0.77 :-,: 
5.0 ± 0 . 94 -,: 

6. 1 ± 1. 13 
6.0 ± 0.78 * 
6 . 0 ± 0.68 * 
5 . 6 ± 0.64 liE 

5.4 ± 0.77 liE 

5.0 ± 0.91 "' 
5.3 ± 0.86 liE 

5.1 ± 0.74 "' 

6. 1 ± 1. 13 
6. 2 ± 0.93 
5.8 ± O.E.6 * 
5 .5 ± 1.01 liE 

4.7 ± 0.96 liE 

4. 7 ± 1. 2 1 liE 

4.5 ± 1.04 * 

E. . 1 ± 1.13 
E. .1 ± 0.98 
5 .7 ± 0 . 82 liE 

5 . 3 ± 0.91 '-"' 
4.5 ± 1.16 liE 

FLR'..IOR 

6 . 1 :!: 0.99 
6. 2 ± 0.89 
5.4 ± 0.77 'E 

5. ·~ .!: 1. 04 Of~ 
5. 5 I 1. 013 liE 

4.9 .!: 1.29 7: 

6.1 ± 0.99 
6.0 ± 0 . 82 
6.n ± 0 . 76 
6.0 ± 0.71 
5.5 ± 0.89 * 
4.8 ± O.E.9 liE 

4 . 3 ± 1. 1 ·~ ~ 

4.0 :'.: 0.92 * 

6.1 ± 0.99 
5.9 ± O.GB liE 

5 .4 ± 0.84 '-"' 
5.1 ± 0.92 liE 

4. 5 ± 0.66 'E 

3.6 ± 0.48 liE 

3.7 ± 0 . 75 liE 

6.1 ± 0.99 
E..O ± 0.91 
4.8 ± 0.80 liE 

4 . 1 ± 0.92 liE 

3. 8 ± 1. 03 liE 

TEXlURE 

G.5 ±0.99 
5.9 ±0.73 * 
5.7 ±0.86 liE 

5.5 ±1.12 "" 
5.5 ±0.99 'lE 

4. 9 ±1. 20 * 

6.5 ::!..0. 99 
6.1 ±0.62 * 
6.0 ±0.39 * 
5 .9 ±0.29 liE 

5.5 ±0.89 liE 

5 . 3 ±0.93 * 
5.0 ±0.95 'E 

4. 9 ±1. 2U "' 

6 . 5 ±0.99 
6.4 ±0.84 
5.7 ±0 . 82 * 
5.3 ±0.91 ~ 

5.1 ±0.67 * 
4.8 ±0.94 liE 

4.5±1.19:<= 

6.5 ±0.99 
6.4 ±0. 84 
5.6 ±0.49 * 
5.1 :+.:1.14 * 
4. 7 ±0 . 96 * 

t·1EATBALLS ~·J 1 Til 88Q SAUCE 

4°C 

INITIAL 
12 MOS 
M M~ 
~M~ 
48 MOS 
GO MOS 

2 1°C 

INITIAL 
12 MOS 
18 MOS 
24 MOS 
3n MOS 
36 MOS 
48 MOS 
60 MOS 

30"C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
3Fo MOS 

38°C 

INITIAL 
F. MOS 

12 MOS 
18 MOS 
24 MOS 

nPPF.nRnNCE 

6.9 + 0.08 
6.5 t- U.5ll X 
6.3 ± 0.75 "' 
6. 1 ± o.r.7 ::..: 
6 . 3 ± 0. 75 * 
G.o .t n. e2 ,., 

6 . 9 ± 0.88 
6 .5 ± n.63 * 
6.3 ± U.72 liE 

6.4 ± 0.74 * 
6.3 ± 0.75 liE 

6 . 2 ± 0.72 * 
6 . 3.!: 0.75 * 
5.7 ± 1. 25 * 

6.9 '!" 0.88 
6.9 ± 0.7Ei 
6.4 ± 0.49 'E 

6. 4 ..!: 0. 7•1 * 
6. 2 ± 0.80 * 
6.0 ± 0.85 * 
5.9 ± o_qo * 

6.9 ± 0.88 
6 .8 ± 0.83 
6 .4 ± 0.62 * 
6.2 ± 0.77 * 
5 .5 ± 0.84 * 

ODOR 

Eo. 6 ± 0. 63 
6.5 ± 0.57 
5.9 ± U.'30 ~ 
E..O + 0 . 74 * 
5.9 ± U.90 * 
5 . 8 .t n.92 * 

6.6 ± 0 . 63 
6 . 5 ± 0.63 
6.2 ± 0.53 * 
6 . 2 ± 0.58 * 
6 .0 ± 0.74"' 
5 .9 ::!.. 0.90 * 
6 .0 :t 0.95 * 
5 . 9 ± 1. 29 * 

6.6 ± 0.63 
6.6 ± 0.56 
6.5 ± 0.59 
6.2 ± 0.66 "" 
6 . 2 ± 0.53 * 
5.6 ± 0.88 * 
5.6 ± 0 .98 * 

6.E. ± 0.63 
6 . 6 ± 0.56 
6 . 2 ± 0.58 * 
5 .9 ± 0.62 * 
5 .8 ± 0.89 * 

Means± S.D.; N=36 ; Significant diffe r e nc e s are indicated b~ * (p<0.05> 

FLA'..IOR 

6.6 ± 0.91 
6.5 ± 0.91 
5.9 ± 0.67 * 
5. 6 ± 1. 15 * 
5 . 6 ± 1. 30 "' 
5.4 ±. O.UJ * 

E..6 ± 0.91 
6.2 ± 0.77 * 
Ei . 2 ± 0 . 70 * 
5 . 9 ± 0.73 * 
5 . 8 ::!.. 0.94 * 
5.7 ± 0.96 ?E 

5.5 ± 0.8'1 * 
5. 4 ± 1. 50 "' 

6.6 ± 0.91 
6.5 ± 0.88 
6.4 ± 0.87 
5.9 ± 0.92 * 
5.8 ± 0.70 * 
5.2 ± 1. 34 * 
4. 7 ± L 2 1 * 

6.6 ± 0.91 
6.4 ± 0.88 
5.7 ± 1.26 * 
5.6 ± 0.92 * 
4. 9 ± 1. 07 "' 

TEXTURE 

6. 5 ±1. 06 
6.3 ±0. 85 
5 . 8 ±0.83 * 
5 .6 ..!: 1.07 Of' 

5 .6 ±0.88 * 
5.7 ±0.47 * 

6. 5 ±1. 06 
6.3 ±0.92 
5.8 ±0.77 *-
5 . 8 ±0.66 * 
5 . 8 ±1.03 * 
5.8±1.11 ~ 

5.5 ±0.99 * 
5.4 ±1. 17 "" 

6. 5 ±1. 06 
E..4 ±0.91 
5 .8 ±0.66 * 
5.9 ±0.62 * 
6.0 ±0.68 * 
5 . 3 ±1. 07 * 
5.3 ±1.21 ~ 

6.5 ±1. 06 
6.3 ±0.94 
5.8 ±0.80 * 
5 . 6 ±O.E.3 * 
5.0 ±1.11 ;.;: 
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TABLE C-3. TRAINED PANEL MEAN RATI NGS OF QUALITY ATTRIBUTES FOR COt-1PONENTS OF THE MEAL, READY-TO-EAT, INDIV IDUAL <t1RE-1 > 
AFTER STORAGE AT 4°, 21°, 30°, AND 38°C 

HAM SLICES : BEEF WITH SPICED SAUCE . . 
APPEARANCE ODOR FLAVOR TEXTURE . APPEARANCE ODOR FLAVOR TEXTURE . 

: 
4°C . 4°C . . . 

INITIAL G. 4 ± 0 .83 G. 5 ± 0.64 G. 4 ::t o.cn 6.5 ±0.83 . INITIAL 5.9 ' 1.13 G.3 ± 0.70 6.1 ± 0.74 G.3 ±0.90 . 
12 MOS 6.3 ± 0 .75 G.4 ± 0.62 G. '* ± 0. 77 6.5 ±0 . 78 . 1 ~ t1DS 5.7 ± 1.16 G.l ± 0.69 5 . 5 ± 0.93 * 5.7 ±0.99"' . 
30 t10S 6 . 3 ± 0.77 5.8 ± 0.92 * 6.3 ± 0.8'3 6.4 ±0.72 : 30 MOS 5.7±1. 11 6.1 ± 0.69 5.2 ± 0.63 "" 5.6 ±0. 83 
36 t·10S 5 . 3 ± 1.41 * 6 . 0 ± 1. 16 * 6.3 ± n. 85 6 .4 ±0.79 : 3G ~105 5. 7 + 1. 15 6.1 ± 0.79 5 . 1 ± 1. 22 """ 5.5 +0.92 * 
48 ~10S 5.7 ± 1.05 * 5. 9 ± 1. 08 * 6.2 ± 0.85 6.3 ±0.7G : 48 t·10S 5. f., + 1. 12 G.1 ± 0.00 5. 1 ± 1. 00 ;.: 5.2 ±0. 94 "' 
60 MOS 5.6 ± 1. 02 * 5.7 ± 1.01 * G.2 ± 0.87 5.7 ±0.90 * : GO MOS 5. 5 .. 1. 08 G.O ± 0.84 4. 9 ..!:: 1. 22 'E 5.1 ±0. 83 * . . 

21°C . 21°C . . . 
INITIAL 6.4 ± 0. 83 G. 5 ± O.G4 G.4 ± 0.91 6.5 ±0.83 . INITinL 5. 9 ± 1. 13 G.3 ± 0.70 G.l ± 0.74 G. 3 ±0.90 . 
12 MOS G.3 ± 0.7G 6.4 ± 0.67 5.8 ± 0.97"' G.3 ::t:0.84 . 12 t·10S 5.7 + 1.23 6.1 ± 0.77 5.1 ± 1.14 X 5.2 ±1.12 "" . 
18 t10S 6.3 ± 0.75 G.O ± 0.68 * G.O ± O.G8 -.: 6.3 ±0.77 . 18 MOS 5.8 + 1.14 6.1 ± 0 . 68 5 . 5 ± 0.93 " 5.7 ±0.99 * . 
24 MOS 6 . 2 ± 0.82 6.1 ± 0 . 90 * 6.1 ± 0.90 6 . 3 ±0.78 : 24 ~10S 5.7-+ 1. 12 6.2 ± 0.64 5.6 ± 0 . 76 'E 5.3 ±1.18 * 
30 t10S 6 . 2 ± 0.80 5.8 ± 0.92 * 6.1 ± 0.89 6.3 ±0.76 : 30 t·10S 5.7 ± 1.10 6 .1 + 0.68 5 . 0 ± 1.05 . ., 5.2 ±0.79"' 
36 t10S 6 . 2 ± 0.86 5. 6 ± 1. 71 * 6 . 0 ± 1. 05 6.3 :!.0.85 : 36 MOS 5.7 + 1.10 6.1 ± 0.71 5 .1 ± 1.14 * 5.3 ±1.01 * 
48 t·10S 6.1 ± 0.87 5.7 ± 1.48 * 6. 0 ± 1. 08 6.2 ±0.92 : 48 t10S 5. 7 + 1. 06 5.7 ± 0.86 * 5.2 ± 1.19 'E 5.3 ±0.86 * 60 t·10S 6.2 ± 0.87 5. 6 ± 1. 28 * 6.0±1.11 5.8 ±1.08 * : 60 MOS 5.0 ± 0.89 ..., 5. 2 ± 1. 25 * 4. 4 ± 1. 63 * 4 .9 ±0.94 * 

30°C . . 30°C . . 
INITIAL 6.4 ± 0.83 6.5 ± 0.64 6.4 ± 0.91 6 . 5 ±0.83 . I NITIAL 5.9..!: 1.13 6.3 ± 0.70 6.1 ± n.74 6. 3 ±0. '30 . 
6 t10S 6.5 ± 0.76 6 . 5 ± 0.56 6 . ·1 ..!:: 0 . 76 6.5 ±0.72 : 6 t·10S 6.0 ..t- 0.90 6.2 ± 0.60 5.5 ± 0.81 * 5.7 ±0.94 ?JE 

12 MOS 6. 1 ± 0.47"' 6. •1 ± 0. 58 6.0 ± 0 . 68 * 5.4 ±0.01 . 12 ~105 5.9 ± 1.07 5.2 ± 0.61 5. 1 ± 1. DO '" 5. 7 ±1.07 * . 
18 MOS 6.5 ± 0 . 63 * 6.2 ± 0.95 * 6.3 ± 0.75 6.4 ±0.79 : 18 t10S 5. 8 + 1. n7 6.2 ± 0.60 5.0 ± 1.11 "' 5 . 5 ±1. 08 * 24 t·10S 6.3 ± 0 . 75 ?JE G. 2 ± 1. 03 * G.O..!:: 0.74-.: 6.3 ±0.78 : 24 t·10S 5.8 + 1.05 6.2 ± 0.58 5.4 ± 0.49 '.E 5. 8 ±0.72 * 
30 MOS G.4 ± 0. 70 5.7 ± 0.94 * 5.7 ± 0.8?-,: G.'l ±0.80 : 30 t105 5. 8 + 1. 06 6.2 ± 0.58 4.8 ± 0.92 5.2 ±0. 79 * 
36 ~105 6.3 ± 0 . 7 1 6.0 ± 0.82 ?JE 5. 8 ..!:: 1. 23 "' 5.9 ±1. 10 x : 36 MOS 5.2 .. 0.98 )E 6.2 ± 0.61 4. 5 ± 1. 12 '.E 5.3 ±1.19 "' . . 

38°C . ":18oC . . . 
INITI AL 6.4 ± 0.83 6.5 ± 0.64 6.4 :t 0.91 6.5 :+:0.83 . INITIAL 5 . 9 ± 1.13 6.3 ± 0.70 6.1 ± 0.74 6.3 ±0.90 
6 t·10S 6.5 ± 0 . 88 6.5 ± 0.56 G.3 ± 0.91 5.5 ±0.81 . 6 t·10S ~- 8 ± 1. j 0 6.2 ± 0.73 5. 1 ± 1. 18 :.: 5.5 ±1. 09 * . 

12 t·10S 6.5..!:: 0.79 6. 4 ± 0 . 58 6.3 ± n.B9 6.4 .!.0.82 : 12 t105 5.8 + 1.10 6.2 ± 0.68 5.3 ± 0.99 '.E 5 .4 ±1.15 "' 
18 t·10S 6.5 ± 0.73 6.1 ± 0. 83 * 6. 2 .+. 0. 8•1 6.4 ±0.84 . 18 MOS 5. 8 ± 1. 04 6.2 ± 0.63 5 .1 ± 0.92 * 5.6 ±1.15 ;I< . 
24 t·10S 6.5..!: 0.72 6. 1 ± 1. 00 * 5.F. ± O.Bn * 6.4 ±0.82 : 24 t·10S 5. 8 ± 1. nFJ 6.2 ± 0.63 5 . 2 ± 1. 14 * 5. 7 ±1. 11 r 

Means± S.D.; N=36 ; Sign1ficant clifFerenrPs arP indi cat ed by* Cp<0.05> 
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TABLE C-3. TRA INED PANEL MEAN RATI NGS OF QUALITY ATTRIBUTES FOR COMPONENTS OF TI~E MEAL, READY- TO- EAT, INDIVIDUAL CMRE-1> 
AFTER STORAGE AT 4°, 21°, 30°, AND 38°C 

BROWNIES : COOKIES 

4°C 

INITIAL 
12 MOS 
E ~s 
~M~ 
48 MOS 
GO MOS 

21°C 

INITIAL 
12 t·10S 
18 ~105 
24 t·10S 
30 t·10S 
36 MOS 
48 ~105 

~ 60 ~10S 

30°C 

INIT IAL 
6 MOS 

12 t·10S 
18 t·10S 
24 t·10S 
30 t·105 
JG MOS 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 

APPEARANCE 

7 . 0 ± 0 . 85 
6 . 8 ± 0 . 89 
G. 7 ± 0 . 92 

7.0 ± 0 . 85 
6.6 ± 0 . 82 * 
G.G ± 0 . 95 * 
5.9 ± 0.83 * 
6.7 ± 0.88 

7. 0 ± 0.85 
G.9 ± 0 . 83 
G.G ± 0 . 98 * 
G.3 ± 0.83 * 
5. G ± 1. 12 * 
5. 4 ± 1.07 * 

7.0 ± 0.85 
6. 8 ± 0.8G 
G. 3 ± 1. 22 * 
5. 9 ± 1. 12 "' 

ODOR FLAVOR 

7 . 0 ± 1.00 G.4 ± 1.18 
6 . 3 ± 0 . 96 * 5.4 ± 1.24 * 
5.8 ± 1. 39 "' 5 . 5 ± 1.00 * 

7. 0 ± 1. 00 
6.2 ± 0.94 "' 
6. 1 ± 1. 04 * 
G.2 ± 0.42"' 
6.1 ± 0.64 'lE 

7. 0 ± 1. 00 
6.5 ± 0 . 81 * 
5. 8 ± 1. 14 'lE 

5. 4 ± 1. 12 * 
6.1 ± O.G4 * 
6.1 ± 0.57 * 

7 . 0 ± 1. 00 
6.4 ± 0 . 95 * 
5.6 ± 1. 34 * 
5.4 ± 1. 12 * 

6 . 4 ± 1.18 
5. 5 ± 1. 35 * 
5 . 3 ± 1. 18 "' 
5.1 ± 0 .92 * 
5 . 2 ± 1. 14 '( 

G. 4 ± 1. 18 
6 . 1 ± 1. 34 
•L 9 ± 1.83 * 
4 . 7±1.31l1E 
5. 2 ± 1. 14 * 
•L 8 ± 0. 92 * 

G. 4 ±. 1. 18 
5.G ± 1. 36 * 
3 . 8:!. 1. 90 * 
4. 3 ± 1. 30 * 

TCXTURE 

6.4 ±1.12 
6.1 ±1.17 
6.1 ±1. 10 

&.4 ±1.12 
G.2 ... 1.18 
G.1 .±: 1. 12 
G. 1 ±1. 12 
&. 1 ±1. 12 

G. 4 ±1.12 
G. 4 ±1. 1·1 
5:6 ±1. 29 * 
5.8 ±0 . 92 'lE 

5 . 7 ±1. 11 * 
5.2 ±0 . 79 * 

G.4 ±1.12 
G.2 ±1.11 
5 . 4 ±1. 59 'lE 

5.4 :d. 12 * 

4°C 

INITIAL 
12 t·105 
30 MOS 
36 t·105 
48 t·10S 
bU t·1U5 

21 oc 

INITIAL 
12 MOS 
18 Mns 
~ ~5 
30 MOS 
3G MOS 
48 MOS 
60 MOS 

30°C 

INITIAL 
G MOS 

12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 

38°C 

INITIAL 
G MOS 

12 MOS 
18 MOS 
24 MOS 

Means~ S. D. ; N=3G; Significant differences are indicated by * Cp<0.05> 

APPEARANCE 

6.7 ± 0.72 
6.7 ± 0.75 
6.7 ± 0 . 74 
6.7 ± 0.77 
6 .7 ± 0.75 
b.?± O.A1 

6 . 7 ± U.72 
6.7 ± n.66 
6 . 7 ± O. G3 
6.7 ± 0.65 
C..B ± 0.65 
6 . 8 ± 0 .65 
6.8 ± 0 . 65 
G.8 ± 0 . 69 

6.7:!. 0.72 
6.8 ± 0.70 
6.8 .±: 0.71 
6.8 ± O.F.A 
6 . 8 ± 0 . 66 
6 . 8 ± 0 .67 
6 .8 ± 0 . 66 

6.7 ± 0 . 72 
6.8 ± 0. 75 
6.8 ± 0.77 
6.8 ± 0.73 
6.8 ± 0.70 

ODOR 

6.9 ± 0.70 
6.9 ± 0.68 
h.8 ± 0 . 66 
6.8 ± 0. 67 
6.2 ± 0 . 63 * 
6.4 ± 0.70 * 

6.9 ± 0.70 
6.8 ± 0.70 
6.8 ± 0.72 
6.5 ± 1. 04 "' 
G.?± 0.80 
6.7 ± 0.7G 
G.3 ± 0.47 * 
6.4 ± 0.70 * 

6.9 ± 0.70 
G.9 ± 0.76 
6 . 8 ± 0.72 
G.8 ± 0 . 69 
6.8 ± 0.68 
6.8 ± 0.66 
6.7 ± 0.66 

FLAVOR 

6.8 ± 0 . 68 
6 . 8 ± 0.61 
6 . 8 ± n.G6 
6 . 8 ± 0.67 
6 . 8 ± 0 . 71 
6 . 8 ± 0. 74 

6 . 8 ± O. G8 
6.7 ± 0.65 
b.7 ± 1.03 "' 
6 . 5 ± 0.87 * 
6 . 7 ± 0 . 80 
6 . 7 ± 0 . 82 
6.6 ± 0. 88 
6 .6 ± 0.92 

6.8 ± 0 . 68 
6.9 ± 0.76 
6.8 ± 0 . 73 
6.8 ± 0.76 
6.8 ± 0.75 
6.8 ± 0.77 
6.7:!: 0.80 

6.8 ± 0.68 
6 . 9 ± 0 . 70 
6 . 9 ± 0.73 

6.9 ± 0.70 
7.0 ± 0 . 71 
6 . 9 ± 0 . 70 
6.6 ± 0.76 
6.6 ± 0 . 76 

* 6.4 ± 0 . 86 * 
* G. 3 ± 1. 16 * 

TEXTURE 

7.1 ±0.74 
7.0 ±0.83 
7 . 0 ±0 . 85 
b.9 ±0.85 
6.9 ±0.84 
6.9 ±0.89 

7 . 1 ±n.74 
6.9 ±U . 83 * 
7.0 ±0.75 
6.9 ±0.75 
C..9 ±0.77 
6.9 ±0.78 
6.9 ±0.79 
6.9 ±0.79 

7.1 ±0 . 74 
7.2 ±0 . 73 
7.0 ±0 . 77 
7.0 ±0 . 74 
7.0 ±0 . 73 
7.0 ±0 . 76 
?.n ±0 . 77 

7.1 ±0 . 74 
7.1 ±0 . 81 
7.1 ±0 . 80 
7.0 ±0.82 
6.8 ±0.69 * 



TABLE C-3. TRAIHED PAt~EL HEAH RATIUGS OF OUALJT'r' ATTRIBUTES FOR COHPOt~EHTS OF THE HEAL, READY-TO-EAT, IHDIVIOUAL (HRE-1) AFTER STORAGE AT 
"', 2 1, 30, AHO 38 °C 

PIHEAPPLE HUT CAKE : CHERRY tiUT CAKE 
: 

APPfARAHrF ODOR FLAVOR TEXTURE : APPEARAHrE OOOR FLAVOR TEXTURE 
0 

: 0 

'1 c : '1 c 
: 

IHITI AL 6.1; :t 0.83 6.3 :t 1.11 6. £. :t 1. 12 6.i' :t 0.80 : IHITIAL &.5 :t 0.71 &.8 :t 1.01 £.. 6 :t 1.0& £..& :t 0.'31 
12 HOS &.'1 :t 0.73 w 6.2 :t 1.01 6.1 :t 0.'30 • 6.7 :t 0.7'3 : 12 HOS 6.7 :t O.i'O 6.7 :t 0.87 .£..6 :1 0.8'3 £..7 :1 0.8"1 
30 HOS 5.8 :1 1. 27 • 6. 2 :1 0.% 5.9 :t 1. 31 • 6.1> :t 0.89 : 30 HOS &.£. :t 0.80 1>.7 :1 0.82 6.5 :t 0.92 E..G :t 0.83 
36 HOS &.0 :1 0.89 11! 6.1:10.'3•1 6.1 -t 0.9<1" 6.G :t 0.92 : 36 HOS £,. 1 :1 0. 7'J .. 6.£. :1 0.79 6.5 :1 0.90 e..& :i 0.77 
'18 HOS 6.2 :1 0.60 " 6.1 :i 0.91 '5.7 -t 0.'30 w 6.0 :1 0.69 " : "18 HOS 5. 7 :t 1. 1G ll 5.7 :t 0.82 ll 5.3 :1 0.91 11! £..0 :t 0.'3'1 • 
GO HOS 6.1 :t o.qn 6.1 :t 0.88 f'.O ~ 0.71 lE 6. 2 :t o.e.6 w : GO HOS 5.£. :t 0.<18 ll 6.0 :t O.i'1 II! 6. 1 :t o • e.o 11t 6.1:10.7811! 

0 
: 

2 1 c : 2 1 °C 
: 

IHITIAL 6.& :t 0.83 6.3:1 1.11 6. 6 :1 1. 12 £..7 :t 0.80 : ItUTlAL 6.5 :1 0.7'1 6.8 :t .1. 01 6.6 :t LOG £..6 :t 0.91 
12 HOS 6.5 :t 0.90 6.3 :t 1.02 6.3 :1 0.88 w 6.<1 :t 0.73 11! : 12 HOS 6.6 -t O.G2 • 6.3 :t 0.96 • 6."1 :t 1.03 6.5 :t 0.91 • 
18 NOS £..6 :t 0.86 6."1 :t 0.'33 £..5 :1 0.91 6.6 :1 0.73 : 18 HOS 6.5 :t 0.€.3 6.5 :1 0.9'3 6.5 :t 0.'37 6.6 :1 0.'1'3 11! 

21 NOS 6.5 :1 0.81 6.3 :1 0.87 6.5 :t 0.89 6.6 :1 0 .76 : 21 HOS 6.1 :t 0. 76 • 6.3 :1 0. 72 6.1 :t 0.91 6.5 :1 0.77 
30 NOS 6.5 :t 0.77 6.3 :1 0.97 6.3 :t 0.75 ll 6.6 :1 0.77 : 30 HOS 5.8 :1 0.91 • G.3 :t 0.75 ll 5. 7 :1 1.05 ~ £..1 :i 0.88 IE 
36 HOS 6.5 :1 0.76 6. 2 :t 0.85 6.0 :1 0.78" 6. 2 .t 0.75 w : 36 HOS 6.5 :1 0.'50 • 6.5 :1 0.82 6.1 :1 0.96 6.5 :1 0.77 
18 HOS 6.5 :1 0.75 6.2 :1 0.86 5.1:1 :1 0.60 " 6.1 :1 0.93 11! : 18 HOS 5.7 :1 0.92 • 5.7 :1 0.1:>7 5. 7 :1 1.05 • 5.9 :i 0.'3'3 • 

(X) 60 HOS &.0 :i 0.71. 6.2 :t 0.8!) 5.1 :t O.BG " 6 .0 1 1.12 11! : 60 HOS 5. 1 :1 0. q3 11! 5 ."1 :1 0."18 • s. 1 :1 0. 79 • 5.6:tl.llll! 
tv : 0 0 

30 c : 30 c 
: 

IHITI AL 6.F.. :t 0.83 6.3:11.11 G.6:t1.12 6.7 :1 0.80 : ItHTIAL 6.5 :t 0.7-t G.8 :t 1.01 6.6 :1 1.06 6.6 :t 0.91 
6 NOS 6.6 :1 0.76 6.3 :1 1.01 G.3 :t 0 .87 11! G.G :t 0.99 : 6 HOS £. .8 :t 0.&5 ll 6.5 :1 0.72 ll G."' :t 0.61 II! 6.7 :1 0.68. 

12 NOS 6.G :t 0.75 6.3 :t 0.91 6.'1 :1 0.61 " &.5 :t 0.67 : 12 HOS £..1 :1 0.72 . £..£. :1 0.£.2 • G.S :t 0.81 6.7 :t 0.77 
18 NOS 6.5 .t 0.73 6.3 :1 0.86 6.1 :1 0.86 6.5 :1 0.82 : 18 HOS 6.6 :t 0.73 r..e. :t 0 . 80 &.5 :t o.82 6.1 :1 0.1'3 IE 
21 HOS 6.2 :1 0.6'3 • 6.3 :t 0.83 6.2 :1 0.69 • 6.5 :t 0.83 : 21 HOS 6.5 :1 0.72 6.1 :t 0.&1 6.5 :1 0.80 6.3 :t 0.60 liE 

30 t10S 5.2 :t 0.72. 5."1:t1.15• 5.1 :t 0.98 • 5.9 :1 1.1'3 • : 30 HOS 5.0 "i 1. 2 1 11! s .8 :1 1.03 • 5.5 :1 1.23 • E-.2 :t 0.'3'1 liE 

36 NOS 1.1'1 :1 0.87 " 5.3 :1 1.01 • 5.0 ~ ,1.00 ~ 5. ::: ~ 0.7'5 w : 36 HOS 5.0 :1 0 . 9'5 • 'i.9 :t 0.93 II! 5."1 :t 0.99 IE 5.F> :t 1. 07 IE 

0 : 
38 c : 39°C 

: 
t"ITIAL &.6 :1 0.83 6. 3 :11.11 &.e. ~ 1.12 6.? :1 0.80 : ItHriAL &.5 :t 0 . 71 £..8 :1 1.01 r.. 6 :t 1. oe. £,.1) :t 0.91 

6 HOS f>.S :t 0.7& &. 2 :t 0.9£. 6. 2 :t 0.98 " £. . 7 -t 0.77 : 6 HOS 6 . 6 :1 0.72 6 . 7 :1 1.01 6.5 :t 1.02 &.7 :t 0.83 
12 HOS S.G :t 0.81 II! 5. 8 :! o.ar. ~E 5.<1 :t 0. 98 11! 6 . 1 1 1. (IF. fl. : 12 HOS 5.'3 :1 0 . % • 5.9 :1 0.83 • 6 .... :t 1. 00 G.G :t 0.81 
18 HOS 5.6 :t 0.7&. 6 .1 :t 0.'31 5.'1 1 0.6<1 • (>.2 :! 1.111 " : 19 HOS 5.£. :1 0 . '3"- - 6. 1 :t 1. 12 ll G. 1 :t 0. '3'5 • 6.3 :1 0.72 IE 
21 HO S 5.0 :1 0.71" 5 . 3 :1 1.11 '! 5 . 0 1 0.132 .. S.'i:tl.tq• : 2 "'1 HO:) 5. "' .. 0. IF. 111 5 . 6 :t 0.'30 5 .7 .. 1.03 11! e..o :t 0.11 IE 

t1Q •!Itt:tS.O.; H=:IG; Sigt~ific.,nl diff<>rqnc-q!l ...,rq indic.,l~>d by 11! (p<:O.OS) 



TABLE C -3 . TRAIHEO PAHEL HEAH RATitlG5 OF QIJALIT't' ATTRIBUTES FOR COHPOHEHTS OF THE HEAL, REAO'r'- TO-EAT, I HOI VIDUAL CHRE -D AFTER 5rORAGE AT 
"1, 21, 30, AHD 38° C 

HAPLE HUT CAKE : FRUITCOKE 
: 

APPEARAtlCE OOOR FLAVOR TEXTURE : APPFARAtlCE OOOP. FLAVOR TEXTURE 
0 : 

0 ... c : ·1 c 
: 

HUTIAL &.i' :t 0.72 6.'3 :! 0.92 &.9 -t o . 88 &.!; :t 0.83 : HUTIAL 6.9 :! 0.80 !; .7 :t 0 . 82 6.'3 :t 0 . 92 6 .9 :! 0 . 80 
12 H05 6.7 :! 0.70 6 .7 :! 0.91 G.l; :1 0.83 ~ &.& :t 0.81 : 12 H05 6.9 :1 O. i'l G. G :t 0.7& 6.9 :t 0.9'l 6 . 9 :1 o.ao 
30 1105 &.7 :t 0.63 &.7:! 0.'30 &.7:! 0.9 &. 5:! 0.77 : 30 H05 G. 8 :t 0.70 6.5 :t 0.71 6.3 :t. 0.62 • Eo."' :! 0 ."19 • 
3& 1105 G.7 :t 0.63 G.6 :t 0.90 G.7 :! 0.88 G.& :t 0.7G : 3& HOS r..e -t o.e.7 G."' :t 0.1;"1 !I G.6 -t 0.79 lE 6 . 5 :! 0 . 50 • 
18 H05 6.7 :t 0.&2 G.& :t 0 . 9"1 G.3 :! 1."12 I' G. G :t 0.7& : 18 H05 &.3 :t 0 . &7 " &.5 :t O.G7 & • 1 t 0 . 7"1 • G. "' :t 0 . 50 lE 
&0 HOS G. G :t 0.6G G.& :t 0.9'1 6 . e. :t o.q9 &.e. :t 0.7q : &0 H05 G. 2 :t 0 . 97 • &. 1 :t 0 . 60 " &."1 :t. 0."18 " G. G :t 0 ."18 IE 

0 
21 c 

: 
: 21 °C 
: 

IHITIAL 6.7 :t 0.72 6 . '3 :t 0.92 G.'3 :t 0.88 G.G :t 0.93 : HUTIAL 6.9 :t 0.90 &.7 :t 0 . 92 &.'3 :t 0.92 6.9 :t 0.80 
12 H05 G.B :t 0.&3 6.7 ::t 0.91 6.1 ::t 0.9 )( G.& ::t 0.81 : 12 H05 r, . a ::t 0.11 6 . 5 :t 0.73 &. 7 :t 0.92 6.8 :t 0 . 71 
18 H05 6.7 :t O.G"' G.7 :t 0.92 G.1 :t 1.1'31' &.5 :! 0.8"3 : 18 1105 G. 9 :t 0.28 ltl G.5 :t O.G7 &.7 :t 0.8& 6.5 :! 0 . 7& ltl 
2"1 H05 G.G :t O.GG 6.G :t 0.88 6."'1 ::t 0.92 I' G. '5 :t 0 .80 : 2"'1 HOS 6 . 3 -t O.G"1 'I &.2 -t o.e.o • G. 1 :! 0. 91 lE G. 2 :t 0 .•10 IE 
30 1105 6.G :t 0.6& G.& :t 0.88 6.5 :t 1.01 &.s -t o.n : 30 HOS 5 . 5 :t 0.50 " 5 . 5 :t 0.50 " 5 . 8 :t 0.83 • 5 . 9 :! 0.51 • 
3G HOS G.3 :t O.G2 IE G.1 :t 0.88 IE G.S 't 0 . 9£, 6."0 :t. 0 . 79 : 36 HOS '5.3 :t 0.96 ltl 5 . 6 :1 0.18 " 6 . 0 :t 0.71 "' 5.7 :t 0.75 ... 
18 1105 6 . 2 :t 0.&0 • &.2 :t 0.'38 • 5.'3 :! 0.91 w &. 5 :t 0.8 1 : 18 HOS 5.3 :t 1. 7& • 5 . G ::t 0.% • 5.3 :t 0.91 • G.O :t O.G7 IE CD 60 1105 5.9 :! 1.05 )( & . 1 :1 1. OS • 5.9 :t 0.9~ • 6 . "1 :! O.R~ 60 HOS 1 . & :t l.SO ll 5 .-t :t 1.11. 5 . G :t 0.99 • &.1:! 0.78. w : 

30°C 
: 

0 
: 30 c 
: 

ItUTIAL G. 7:! 0.72 &.9 :t 0.92 &.'3 :! 0.89 &. b :! 0.83. : ItU TIAL &.'3 :t o.ao &. 7 :t 0 . 92 &.'3 :t 0.92 &. 9 :! 0 . 90 
& 1105 6.7:! 0.&3 &.7 ::t 0.85 6.5:! 0.7?.. 6 . 6 :! 0.81 : & HOS G. '3 :i 0.72 G. G :t 0 .7G &.6 :t 1.17 6.9 :! 0 . 83 

12 1105 6.7:! 0.63 &. 7 :t 0 .8·1 6.1 :t 0.'37 • 6.5 :! 0.8'1 : 12 HOS 6.0 :! 1.07 • G. S :t 0.75 6. 5 :t 1. 10 & .... :t 0 . 81 • 
18 1105 &. 7 :t O. G-t &.2 :t 0.80 • G.3 :t 0 . 91 ~ G. 5 :t 0.82 : 18 HOS 5.7 :1 0.15 ll 6 . 0 :t 0.58 • 5 . '3 :t O.G"' • &.0 :t 0.58 • 
2"1 H05 &.G :t O. G"' G.2 :t 0.60 ~' 6.0 :t 0.89 I' 6.5 :t 0.80 : 2'1 HOS "1.'9 :t 0 .'3"1 • 5 . & :t O. &G ll 5.3 :t O.G"l ll 5.7 :t 0.90 • 
30 HOS 5 . 8 :t 0 . '30 lE 5 . 7 :t o.e5 5.e :t 0.'32 " 6."1 :t 0.131'. : 30 1105 '3. '3 :t 1. 2-t • "1.'3 :t 0.'30 • -t.5 :t 1.23 ll 5.2 :t 0 . 83 • 
36 HOS 5.6 :t 0.98 • 5 . 5 :t 0.90 5. 5 :t 1.08 ~ 6. 2 :.+ 0. '3"1 ¥. : 3f', HOS 3.A:t\.J1W 5. 1 :t 0.79. '1.& :t. 1.07 ¥. 5 . 2 :t 1.03 I' 

: 
0 3R°C : 38 c 

: 
IHITIAL 6 . 7 :t 0.72 6.9 :t 0 . '92 I' 6 . '3 :t 0.80 G.~ :t 0.83 : HHTIAL 6.'3 :t 1').80 &.7 :t 0.82 &.'3 :t 0.'32 1;.9 :t 0.80 

& 1105 6.7 :t 0.&'3 6.9 :t 0.8"1 6.5 :t 0.72 IE &.E. t 0. "r'6 : I) 1105 1) . 5 :t 0.98 • &. 5 :t O.i'G &.-1 :t 0.'35 • &.7 :t 0.85 
12 1105 &.1 :t 0.99 IE &.1 :t 0.92 ~ 5.G :t 1.11 • F;,'j :1 0.81 : 12 HOS 5 . 5 .t 1.12. &.0 :t 0.7& • 5.'3 :t 0.71 • e. .... :t 0.'30 • 
18 1105 & • 0 :t 1. 00 lE G.O 't 0.'31 ~' 6 .0 :t 0.'31 • 6.5 :t 0. 1.3n : 18 HIJ5 1.7 -+ 1.18 IE 5 .3 :t 0.91 • 5.2 :t 1.11 • 5.5 :! 0.&5 lE 
2'1 HOS 5.6 :t 1.11. 5.8 :t 0.87 • 5.6 :.+ 1.02 )I' 5.q .,Ll1• : 21 11115 ~.(I t t. ;'>5 )I' '1.9 :t 0.70 )f "1. 'j :t 1. 0~ .. 5 .... :t 0.&6 I' 

Hl>an-tS.O.; N=31'.; Siqnifico~~nt. diH~H ' (>toCQS aro il'odi c at.Qd b·~ ~ (p<0.0'5) 



TRBLEC-3. TRRIHEO PAHEL ME~ RATINGS OF OUALITY ATTRIBUTES FOR COMPOHEHTS OF THE MEAL. READY-TO-EAT. IHOIVIOUAL CHRE-1) AFTER STORAGE AT 
~. 21. 30. AHO 38 

CHOCOLATE HUT CAKE : ORANGE HUT CAKE 
: 

APPEARANCE OOOR FLAVOR TEXTURE : APPEARANCE OOOR FLAVOR TEXTURE 

~oc 
: 

1°C : 
: 

IHl Tl AL 1;.9 :t 0.83 7.1 :t 0.98 6.8 :t 0.9~ 6.7 :t 0.98 : ItU TIAL 6.8 :t 0.9'1 6 .9 :t O.'JG 6.'3 :t 0.92 6.7 :t 0.96 
12 HOS 6.~ :t 1.05 • 6.~ :t 0.90 • 6.0 :t 1.07 • 6. 3 :t 1. 10 • : 12 HOS 6.8 :t o.q3 6.8 :t 1.01 6 .... :t 1. 12 • 6.6 :t 1.00 
30 HOS 6.3 :t 0.75. 6.2 :t 0.90 • 6.2 :t 0.&0 • 5.9 :t 0.76. : 30 MOS 6.7 :t 0.91 6.3 :t 0.62 • 6. 1 :t 0. 79 lE 6.1 :t 0.7'3. 
36 HOS 6.5 :1 0.87 G.O :t 0.78 ll! 6.2 :t 0.60 !' &.0 -t 0.63 !' : 3& HOS 6 .7 -t 0.7~ £, . 5 :t 0.67 ll &.3 :t 0.&'1 • 6."1 :t 0.<1'3 • 
'19 HOS &.& :t 0.9~ 6.0 :t LOS liE 5.7 :t 1.25. 5.7 :1 0.67. : ~9 HOS &.7 :t 0.77 &.3 :t 0.&'1 • &.0 :t 0.&3 • &.'1 :t 0.9& 
&0 HOS 6.5 :t 0.83 G.O :t 0.87 • 5.9 :! 0.93 • &.0 :t 0.137 !J : &0 HOS &. 2 :t o.e.& ~ &.& :t 0.70 • &.5 :t 0.50 • &.5 :t 0.93 

: 
2 1° C : 2 1°C 

: 
IHITI AL 6.9 :t 0.83 7.1:10.99 6.9 :t 0.9~ 6.7 :t 0.99 : INITIAL &.9 :t 0.9~ &.9 :t 0.% 6.'3 :t 0 .92 6.7 :t 0.96 
12 HOS 6.8 :t 0.90 6.3 :t 0.96 • 6.3 :t 1.10. 6.3 :t 1.10 ~ : 12 HOS 6.8 :t 0.90 &.7 :t 0.'3~ &.7 :t 0.91 6.6 :t 0.97 
18 HOS &.7 :t 0.93 6.2 :t 0.90 • 6.5 :t 0.97 &.~ :t 0.99 : 18 HOS 6.7 :t 0.97 &.3 :t 0.72 • &.3 :t 0.92 • &.3 :t 0.92 • 
2'1 HOS 6.7 :t 0.8& 6.3 :t 0.62 • 6.5 :t 0.9"1 6.5 :1 0.9'1 : 2'1 HOS 6 .7 :t 0.93 &.5 :t 0.67 • 6.3 :t 1.01 • 6.3 :t 0.6'1 • 
30 HOS 6.2 :t 0.90 • 6. 1 :t 0. 96 lE 6.1 :t 0.93 5.9 :t 0.7& • : 30 HOS &.3 :t 0.&2 • &.~ :t 0.18 • 6 . 1 :t 0. 90 lE &.3 :t 0.75. 
36 HOS 6.0 :t 0.70. 5.6 :t 0.92 • 5.8 :t 0.99 • 5.5 :t 0.81 • : 36 HOS 6 . 3 :t 0.78 • 6. 5 :t 0. 50 -· 6.3 :t 0.79 • 6.'1 :t 0.9'3 

()) ~8 HOS &.1 :t 0.57. 5.6 :t 0.&8 lE 5.7 :t o.q .. !J 5.7 :t 0.&7 ~ : ~8 HOS &.0 :t 0.99 • 5.9 :t 0.83 • 5.9 :t 0.70 • 6.'1 :t 0.88 
~ &0 HOS 6.0 :t 0.71 • 5.~ :t 0.99 !J 5.2 :t 1.09 • 5.9 :1 0.93 • : 60 HOS 5.~ :t 0.93 ~ 6. 1 :t 0. 33 ll 5.9 :t 0.&0 ~ 6.~ :t 0.96 

: 
30°C : 30°C 

: 
IHITI AL 6.9 :t 0.83 7.1 :t 0.88 6.8 :t 0.9~ 6.7 :t 0.98 : IHHIAL &.8 :t 0.9~ 6 .9 :t 0.% 6.9 :t 0.92 6.7 :t 0.96 

G HOS 6.8 :t 0.87 &.9 "! 0.89 6.6 :t 0.95 6.5 :t 1.0& : 6 HOS &.8 :t 0.91 6.8 :t 1.01 &.7 :t 0.9~ 6.7 :t 0.91 
12 HOS 6.3 :t 1.1£> • 6.3 :t 1.03 J! 5.9 :t 1.2'1 • &. 5 :t 1.0£> : 12 HOS 6 . 8 :t 0.93 £>.8 :t 0.89 6.7 :t 0.85 G.& :t 0.9~ 
18 HOS 6.3 :t o. 72 lE 6.1 :t 0.7& lE 6.3 :t 0.85 • &.5 :t 1.02 : 18 HOS &. 3 :t 0.&0 • £>.0 :t 0.71 • £>.1 ::t o.e."'' • &.1 :t 0.86 lE 
2'1 HOS 5.8 :t 1.1~. 6.1 :t 0.81; • s.a :t 1.23 ~ 1;.1 :t 1.02 : 21 HOS £, .1 :t 0.70 • I; . 1 :t 0. 70 • £>.2 :t o.e.o • &.0 :t 0.£,3 J! 
30 HOS 5.7 :t 1.31. 5.8 :t 1. 28 lE 5.'1 :+. 1.61 !J S.F.I :t 1.23 lE : 30 HOS 5 . 7 :t 0 . 86 !J £, • 1 :t 0 • '10 ll 5 . 7 -t 1.05. £,.1 :t 0.90. 
3& HOS 5.0 :t 0.90 J! 5.3 :t 1.01 J! 5 . 2 :t 0.87 • 5.5 :t 1.03 • : 3f> HOS 5 .7 :t 1.10 ll 5.9 :t 0.91 • 5 .~ :t 0.92 • 5.9 :t 0.75. 

: 
38°r : 38°C 

: 
IHITIAL 6.9 -t 0.83 7.1:t0.89 6.8 :t o.q1 6.7 :t 0.98 : ItHTIAL 6.9 :t 0.91 £>.9 :t 0.'16 6.'3 :t 0.92 6.7 :t 0.96 

6 HOS £,.1 :t 0.62 ~ 6. 7 :t 0.97 6.6 -t l.Ol 6.& :t 0.92 : 6 HOS £>.9 :t 0.8i' £,.9 :t 0.'17 6.9 :t 0.97 6.6 :t 0.99 
12 HOS 5.6 -t 1.39 !' 6.0 :t 1.00 • 5. 2 :t 1.57 G. S :t 1.01 : 12 HOS &.7 :t 0 .92 £>.'1 :t 0.97 • 6 .1 :t o. 92 • 6.5 :t 0.9'1 
19 HOS 5.0 :t 1.23 ~ 6.0 :t 0.92 J! 5.3 :t 1.'31 !J 6.0 -+ 0 . 82 • : 19 HOS 6.3 :t 0.72 • 6.0 :t 0.91 J! 5 . 9 :t 1. 0'1 • 5.9 :t 0.86 • 
21 1105 "1. ::1 :t 1.03 !J 5 . 6 :t 1.12 ~ 5.0 :t 1. 23 w '5.i' -t 0.31 !J : 21 HOS 5.3 :t 0.'30 • 5.9 :t 0.98 • 5 . 8 -t 0 .'313 • 5.7 :t 0.79 • 

t1tO> • .,n-tS.O.; U=3G; Significant diff~rences a.-o;o indi c ated by "E (p<O.OS) 

.... 
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TRBLEC -3 . TRAit.ED PAHEL HEAH RATINGS OF OUALITV ATTRIBUTES fOR COHPot•EtlTS OF THE HEAL, READY- TO- EAT. IHOIVIOUAL (HRE-D AFTER STORAGE AT 
·o '1, 21 , 30 , AHD 38 C 

BEAH5 ~ITH TOI1ATO SAUCE : BEANS ~ITH TOMATO SAUCE 
: 

APPEARANCE ODOR FLAVOR TEXTURE : APPEARANCE OOOR FLAVOR TEXTURE 

"'1°C 
: 
: 

0 

"" c 
: 

I"ITIAL 7.2 :t 0.8& &.9 :t 0.&1 6.9 :t 0.7"1 7.1 :t 0 .70 : ItHTIAL 7.2 :t 0 .8£, &.9 :t 0.£,"1 £,.9 :t 0.7"1 7.1 :t 0.70 
12 HOS s.e. :t o.'3o • &.7 :t 0.&"1 6.3 :t 0.80 • 6 ."1 :t 0.82 • : 12 1105 5.9 :t 0.99 • 6.5 :t 0 . 73 • 6.2 :t 1.01 • 5. 9 :t 0.'39 • 
30 H05 &.0 :t 0.85 • &.7 :t 0.&"1 6 ."1 :t 0.88 • G. 3 :t 1. OS • : 30 1105 5.5 :t 0.9'3 ¥ 6.-1 :t 0.£,"1 1( &.3 :t 0 .8& • &.1 :t 1. 21. 
31i H05 G.O :t 0.95 ll &.7 :t O.E.-1 &.E. :t 0.80 E. . 5 :t O.E.G ll : 3& 1105 5.5 :t 0.8'3 II. &.'5 :t o.so • 6.5 :t O. Gf> • &.2 :t 0.72. 
"'19 1105 &.2 :t 0."'12 • &.7 :t O.G2 e..s :t o.78 G.2 :t 0.&3 ll : 18 MOS 5 .7 :t 0 . 82 ¥ &. 1 :t 0 .7"'1. &.2 :.t 0.'32 1( &.0 :t 0.82 ll 
£.0 1105 &.0 :t 0.71. 1) .7 :.t 0.03 1>.5 :t 0.78 £. .1 :t 0.70 ~ : £.0 t105 5 . 2 :t 0 . 13 • &. 2 :t 0 .13 • 5 .'3 :t 0.93 w £,. 2 :t 1. 05 

0 : 
2 1 c : 21 °C 

: 
IHITIAL 7.2 ::t 0.8£. &.9 ::t 0.£."'1 6 . 9 ::t 0.7"1 7 .1 ::t 0.70 : ItUTIAL 1 .7 :t 0 .8& &.'3 :t 0.£,"1 6.'3 ::t 0.71 7.1 ::t 0.70 
12 H05 7.0 ::t 0.81 6.'3 ::t 0.57 6.8 :t 0.83 &. a ::t o . 77 • : 12 MOS 6.1 :t 0.82 • 6 . 7 :t 0.5'3 • 6.6 :t 0 . '30 ll 6.5 :t 0.&3 • 
18 t105 7.0 :t 0.77 &.9 :t 0.53 &.9 :t 0.92 7.0 :t 0 .72 : 18 HOS G.3 :t 0.83 ll 6.7 :t 0.&2. 6 .6 :t 0.8G • G.& :t 0.90 
21 t105 7.0 :t 0.71 &.9 :t 0.51 7.0 :t 0.89 7 . 3 :t O.GO • : 2"'1 HOS &.8 :t O.GO • 6 .7 :t 0 .75. &.8 :t 0.72 • G.G :t 0.85 
30 t105 &.3 :t 0.8& • 6.9 :t 0.56 6.9 :t 0.88 7.0 :t 0.67 : 30 HOS &.3 :t 0."15 lE &.5 :t O.E>G lE &.5 :t 0.6& • G.G :t 0.82 
31i t105 &.3 :t 0.&2 • &.9 :t 0.53 &.8 :t 0.85 7 .0 :t 0.66 : 3& 1105 5 . 7 :t 0.8& 1( 6.6 :.t 0.'!8 • &.6 :t 0.50 • G.G :t 0.79 
19 1105 &.1 :t 0.71 • £..2 :t 0.92 • £. . 3 :t O.E.7 ll 6 . 2 :t 0.79. : '18 1105 5 .7 :t 0.82. £..2 :t 0.79 • 6.2 :t O.G3 • G.& :t 0.78 

()) £.0 1105 £..0 ::t 0.50 • £..9 :.t 0.33 • &.8 :t 0.82 6 . 2 :t O.f:.G ll : l·O HOS 5 . 6 :t 0 . 70. 6.5 :t o.so • &.5 :t 0.71 • £..6 :t 0.78 
l11 : 

30°C 0 
: 30 c 
: 

IHITI AL 7.2 :t 0.8& 6.9 :t 0.&"1 &.9 :t 0.7'1 7.1 :t 0.70 : INITIAL 7.2 :t 0.86 &.9 :t 0 .&"1 6.'3 :t 0.7'1 7.1 :t 0.70 
6 t105 7.2 "t 0.83 &.8 :t 0.58 &.9 :t 0.&8 7.0 :t O.E.G : £. H05 &.7 :t 0.87. 7.0 :t 0.52 &.8 :t 0.'38 • &.8:t1.17 

12 1105 7. 2 :t 0.83 &.8 :t 0.5& 7.0 :t 0.71 7.0 :t 0.£:.1 : 12 1105 7 . 1 :t 0 .52 • 7 .0 :t 0.52 7.0 :t 0.8'1 &.7 :t 0.97 
18 H05 7- 1 :t 0. 8"1 6 . 9 :t 0.5'1 6.9 :t 0.77 7 .o :t o .e.& : 18 HOS 6.3 :t 1.01 ll! 6 . 7 :t O.Eo2 lE &.3 :t 0.91 • Eo.7 :t 0.95 21 HOS &.7 :t 0.75. &.9 :t 0.56 &. '3 :t 0.91 7 .0 :t O.Gt; : 2'1 t105 6.5 :t 0 . 65 ll 6.3 :t 0.&2 ll! &.3 :t 1.01 • 6.2 :t 0.'30 • 
30 HOS 

"'· "' :t 0. 98 • &.8 :t 0.58 6.1 :t 1.31 . 7.0 :t 0.&1 : 30 MOS 6.2 :t 0.72 ll £, .... :t 0 .'18 • 5.a :t 0.83 • 6.5 :t 0.713 w. 
31i HOS &.7 :t o.8G • 6.8 :t 0 . 59 6."1 :t 1. ?.3 • 7.0 .t 0.61 : 3£:. HOS &.5 :t 0 . 89 • &.7 :t 0.&2. &.1 :t 1.30 • G.G :t 0.93 

38°C 
: 
: 

0 
39 c 

: 
UITIAL 7.2 :t 0.8& £..9 :t 0.1;1 &. 9 :t 0.7"1 7.1 :t 0 . 70 : ttU TIAL 7.2 -t 0.86 6 . 9 :t 0.&"1 &.9 :t 0.7"'1 7.1 ::t 0 . 70 

li HOS 7 . 2 :t 0.83 6 .8 :t 0.70 &.9 :t 0.85 7.0 :.t 0.73 : G HOS 7 . 3 :t 0.53 7- 1 :i 0.10 7.2 :t 0.1>5 &.3 :t 0.87 12 t105 6.7 :t 0.70. 6.8 :i 0.70 G.8 -t 0.93 G.9 ::t 0.78 : 12 t10S G. 7 :t 0.80 !€ 1>.8 ± 0.5G • &.6 :t 0 . 90 • £..3 :t 0.9£. • 111 HOS 1>.0 :t 1.00 • 1> .8 :t O.GG £,.0 :t 1."17 ll 7.0 :t O. ?b : 18 MOS £.. 3 :t 0. 75 ll 6.-1 :t 0.1'3 • 5.7 :t 1.11 • &."1 :t 1.00 
2 '1 HOS 5 . 3 :t 0.83 • &.3 :i 0 . 72. s . 3 :t 1. 2"3 w f:..':l t 0 .• 83 : 21 110'5 '5.J :t o.r"i ~ 5.9 :1 0.7f> • 5.0 :t 1.23 w Eo .-1 :t 0 .% 

t1e~n~s. n.; H=3G; Signif 1 c~nl diffqrqnc95 ~r9 indi c~l9d b~ !( Cp<O.OS) 



TABLE C-3. TP.AIHED PAHEL HE~H RATitiGS OF QUALITY ATTRIBUTES FOR COHPOHEHTS OF THE HEAL, READY-TO-EAT, lHDlVlDUAL (HRE- 1> AFTER STORAGE AT 
~. 21, 30, AHO 39 C 

POTIUO PATTIE : POTATO PATTIES 
: 

APPEARAHCE ODOR FLAVOR TEXTURE : APPEARAHt E ODOR FLAVOR TEXTURE 
: 0 

1't : 1 c 
: 

HIITI AL 1).'3 :t 0.83 6.8 :t 0.'3"1 6.9 :t 0.9& 5. '3 :t 1.06 : IHITIAL £>.'3 :t 0.93 £>.8 :t 0.91 &.9 :t 0.9£> 5.9 :t 1.06 
12 1105 £,.7' :t 0.91 6.£> :t 1.03 6.5 :t L 10 5.9 :t 1.1& : 12 H05 6.2 :t 0.77 ll 6.2 :t 1.21 ll 6.3 :t 0.'36 • 5.7:11.12 
30 110S 6.7 :t 0.97 6.2 :t D.80 ll 6. 5 :t 1. 0() 5.8 :t 1.22 : 30 H05 1).1 :t 0.7'3 ll I) • 1 :t 0 • 79 ll 6.1 :t 0.79. 5.7 :t 1.0'3 
36 1105 6.7 :t 0.85 6.2 :t 0.98 • 6.5 :t 1.07 5.8 :t 1.15 : 3£; H05 5.7 :t 0.79 • 6.0 :t 0.63 ll 5.6 :t 0.80 • 5.6 :t 1.00 
'18 1105 6.6 :t 0.99 6. 1 :t 1. 22 • £,. 1 :t 1. 22 5.9 :t 1.15 : '18 H05 5 .9 :t 0.7"1. £. .0 :t 0.91 lll 5.7 :t 1."1'3. 5.£> :t 0.'39 
GO H05 &.1:t0.78• fi.1 :t LOS 6 .'1 :t 1. 2 1 5.9 :t 1.11 : GO HOS G.l:tO.f-."1!11 £,. 3 :t 1. 00 G.3 :t 1.03 • 5.7 :t 0.99 

: 

;~1 oc : 21 't 
: 

IHITI AL 6.9 :t 0.83 £>.9 :t 0.9'1 6.9 :t 0.8G 5. 9 :t 1.06 : IHITIAL G.CJ :t 0.83 6.8 :t 0.9"1 G.8 :t 0.9£> 5.9 :t 1.06 
12 1105 G.G :t 0.93 6.G :t 0.89 &.e. :t 0.85 5.'3 :t 1.1<1 : 12 H05 £>.1 :t 0.82 lll E>.G -t 0.89 G.'1 :t 0.92 • 5.8 :t 1.0'3 
18 H05 6.G :t 0.88 5.9 :t L 12 • 6.5 :t 0.89 5.9 :t 1.01 : 19 H05 6.2 :t 0.99 ll 6.3 :t 0.'32 • 5.7 :t 1.18. 5 .7 :t 1.01 
2~ H05 6.3 :t 0.'30 • 5.9 :t 0.83 • 5.7 :t 0.&"1. 5.8 :t O.'H : 2'1 H05 6 . 2 :t 0.58 ll 6.5 :t 0.87 G.1 :t 0.51 ll 5.8 :t 0.'39 
30 HOS 6.£> :t 0.85 6.3 :t 0.7'1. 6.1 :t 0.'30 6.1 :t 1.0'1 If : 30 HOS 6 .0 :t 0. 7'1. 6.5 :t 0.83 6."1 :t 0.89 • 5.8 :t 0.'3"1 
36 HOS 6.1) :t 0.82 6. 0 :t 1. 00 ll f>.'t :t 0.'32 5.'3 :t 0.'38 : 36 HOS 6.0 :t 0.73 6.0 :t O.G3 lll 6.0 :t 0.&3 • 5.8 :t 0.'30 

CD 18 HOS 6.& :t 0.7'3 £,.3 :t 0.'36 £..1 :t 0.'33 5.9 :t 0.96 : "18 HOS &.1 :t 0.7'1. 6.1 :t 0.71. 1).0 :t 0.82 • 5.8 :t 0.'31 

0'1 60 HOS 6.1) :t 0.77 6.3 :t 1.02 &.1 ~ 1.0"1 5.9 :t 0.9'5 : GO HllS G.3 :t 0.88 lll G.1 :t 0.92 6.'1 :t 0.73. 5.9 :t 0.'31 
: 

::s0°C : 30 't 
: 

ItUTIAL 6.9 :t 0.83 6.8 :t 0.'3'1 G.8 :t 0.9& 5.9 :t 1.06 : ItUTIAL 6 .9 :t 0.83 6.8 :t O.CJ1 6.8 :t 0.86 5.9 :t 1.06 
6 H05 f>.G :t 0.88 6.6 :t 0.99 6 . 5 :t 0.'32 6 . 0 ·t 1.?.7 • : £. H05 6.5 :t 0.81 • 6. 5 :t 1. 2& 5. 7 :t l.E.G ll 5. 7 :t 1.06 

12 H05 £>.£> :t o.8e. 6.& :t O.CJ1 6. 1 :t 1.2<1 • 5.'3 :.t 1.1& : 12 H05 e..o :t o.93 • 1.8 :t L 92 • '1.0 :t 2.01 • 5."1 :t 0.97 • 
18 1105 6.1) :t 0.81 6.& :t 0.88 6.1 :t 1.01 £..0 :t 1.12 : 18 H05 £,.3 ~ 0.75 ll &."1 :t 0.95 ll 5.8 :t 1.10 • £,.0 :t 0.91 • 
2"'1 1105 f>.G :t 0.8"1 6.0 :t 1.10 IJ. 5.& :t 1.11 • 5.9 :t 1.08 : 21 H05 e..o :t 0.11 • G.S :t 0.8<:1 ll e.. 1 :t 1. oa • 5. 7 :t 1.07 
30 1105 6.& :t 0.81 6. 2 ::t 0.83 • 6. 0 ::t 1. 1& If 5.<:1 ::t 1.07 : 30 HOS G.O :t 0.71 J1 £..3 :t 0.62 • &.O:t1.13 ll 5.7 :t 1.05 
36 HO S 6.6 :t 0.8& 5.'3 :t 0.'31 • 6 . 0 :t 1.5'5 If 5.9 ::t l.l)fl : 36 H05 5.8 :t 0. 87 • &.0 :t 0.'30 • 5. 7 :t l.G2 J1 5.7 :t 1.02 

: 

:38°C : 38 't 
: 

lHITI AL £,.<:! :t 0.93 6. 9 :t 0.91 6.8 -+ 0.8G 5. 9 ::t 1.0& : ItHTlAL 6.'3 .. 0.83 £,.8 .t 0.91 6.8 :t O.B& 5. 9 :t 1.06 
6 HOS 6.7 :t o.8e. 6. 7 ::t 0.91 6.5 :t 0.9?. 5.a ::t 1.03 : 6 H05 G.9 :t 0. 79 6.8 :t 0.98 6.6 :t 0.'31 5.8 :t 0.'3'3 

12 H05 6.7 :t 0.95 &. 6 ~ 0.91 6.6 ~ 0.8<l 5.<;1 :t LOt : 12 H05 G. 3 :t 0.96 -. 6.7 :t 0.98 6.0 :t 1.36 • 5.'3 :t 1.01 
18 110 5 fo.G :t 0.8<1 &. e. :t 0.86 6 . 0 :1 0.'31 • 5 .'3 :1 1.01 : 18 HOS 5. 7 :t L 05 -. 6.3 :t 1.01 ll 5.9 :1 1.21 • 5.2 :1 1.07 • 
2 '1 110 5 ().~ :t 0.'30 • 6.2 :t 0.75 . ~ . '3 :t 0.'31 lt' s.q -t o.·1& : 21 HOS r, .o :t o.as • £> . 3 :1 0.91; lll 5.7 :1 1.21. 5. 7 :1 1.02 

Hq~n1S.O.; H=3~ ; Signifi c~nl diffqrqncq~ arq indic~l~d by ll Cp<O.OS) 
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Tn8LE C-3. TRAINED PANEL MEAN RATINGS OF QUALITY nTTRIRUTES FOR COMPONENTS OF THE MEAL, REnDY- TD- EnT, INDIVIDUAL, <MRE- 1> 
AFTCR STORAGE AT 4°, 2 1° , 30°, AND 3A°C 

PEACHES - A :PEnCHES - 8 

4°C 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
48 MOS 
60 MOS 

21°C 

INITIAL 
12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 
48 MOS 
~M~ 

30°C 

INITIAL 
6 MOS 

12 t105 
18 MOS 
24 ~105 
30 t·10S 
36 t·105 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 Mns 
24 Mns 

APPEARANCE 

6.6 ± 0.99 
6.3 ± 0.80 "' 
6.5 ± 0.92 
6.5 ± 0.89 
G.4 ± 0.1:::18 
6.5 :!: 0.87 

6.h ± 0.99 
6. 4 ± 0.72"' 
6.5 ± 0.86 
6.5 ± 0 .87 
6.0 ± 0. 95;.:: 
6.0 ± 1.41 * 
6.3 ± 0.64 * 
6. 3 ± 0 . 95 

6 .6 ± 0. 99 
6.5 ± O.G2 * 
G. 5 ± 0 . 87 
6 . 5 ± 0.84 
6.5 ± 0 . 84 
6.5 ± 0.91 
6.1 ± 1.16 ;.:: 

6.6 ± 0.99 
6 . 5 ± 0.96 
5.8 ± 0. 56 "' 
6. 1 ± 0.64"' 
5. 7 :.!:: 1. 01 * 

ODOR 

6.5 ± 0.83 
6.5 ± 0.7? 
6. ·t ± 0. 97 
6. 3 ± 0 . 97 
5. 9 ± 1. 14 )< 

6.3 ± 0.99 

6.5 ± 0.83 
6.5 ± 0.68 
6 .4 ± 0.80 
h. 4 + 0. 77 
G.4 ± 0.77 
5 . 9 ± 1. [18 * 
6.1 ± 0 .94 "' 
6 . 3 ± 0.84 

6.5 ± 0.83 
6 . 6 ± 0.84 
6 . 5 ± 0.81 
6 . 1 ± 1. 32 "' 
6 . 2 ± 0.87 "' 
6.0 ± 1. 2 1 * 
6 . 1 ± 0. 79 )E 

6.5 ± 0.83 
6.5 ± 0.88 
6.5 ± 0.78 
6. 4 ± 0.92 
:J.7 ± 0.70"' 

FLAVOR 

5. 8 ± 1. 32 
6.0 ± 0.98 
6.4 ± 1.07 * 
6 .1 ± 1.10 
6.0 :±. 1.12 
6. 0 ± 1. 12 

5 . 8 ± 1. 3.::! 
6.0 ± 0.98 
6. 0 ± 0 .98 
r:.. o ± o.'J3 
6.1 :±. 0.95 
6. 1 ± 1.01 
6 . 0 ± 1. 05 
6.0 ± ].03 

5 . 8 ± 1. 32 
6. 1 ± 0 . 93 
5 . 6 ± 1. 04 "' 
5. 9 ± 1. 08 
6.0 ± 1.07 
5. 9 ± 1. 10 
5.9 :±. 1.10 

5. 8 ± 1. 32 
5 . 5 .t- 1. 09 ~ 
5 . 5 ± 0.91 ;.:: 
5.8 ;1- 1.04 
5. 7 ..!: l.fl -1 

TCXTURE 

5. 6 + 1. 3~ 
5. 4 ± 1.05 "' 
5. 7 ± 1. 15 
5.7 ± 1.1 3 
5.7 ± 1. 14 
::i.7 :< : 1.12 

5. 2 ± 1. 35 
5.9 :+: 0 .9n 
5.9:.!:: Cl .84 
5.8 :+: n .R-=J 
5 .8 ± 0 .85 
5.8 ± 0.88 
5.8 ± 0 .91 
5 . 8 ± 0.90 

5. 2 ± 1. 35 
5. 8 ± 1. DO 
5.5 ± 0 .98 * 
5 . 8 ± 0 . 98 
5.8 ± 0.95 
5. 7 ± 1. 04 
5.7..!: 1 . 05 

5. 2 ± 1. 35 
6.0 ± O.Bn 
5.4 .t n .9o "' 
5 . 8 ± 0.89 
5.A ± 0 .85 

4°C 

:INITIAL 
: 12 MOS 
: 30 MOS 
: 36 MOS 
:48 Mns 
: 60 MOS 

21°C 

:INITIAL 
:1 2 MOS 
:18 MOS 
: 24 MOS 
: JO MOS 
: J6 MOS 
: 48 MOS 
:60 MOS 

30°C 

:INITIAL 
: 6 MOS 
:12 MOS 
:18 MOS 
: 24 MOS 
: 30 MOS 
:36 MOS 

30°C 

:INITinL 
: 6 MOS 
:1 2 MOS 
:1R MOS 
:24 MOS 

APPEARANCE 

6.6 ± 0.9'J 
6.1 ± 0 .(.4"' 
6 .4 ± 0.80 
5.9 ± . 0.90 "' 
6. 1 ± 0.74 ;.,: 
5.9 ± o. c:.n * 

6.6 ± 0.99 
6.2 :±. 0. 56 ;.,: 
6. ~ ± 0. 8 :::1 )E 

o. n ± n.s2 "' 
G.4 ± n. 77"' 
6.3 ± ll . ll1 
5 . 6 ± 0.68 '"' 
6 . 4 ± 0.4R * 

6.6 ± 0.')9 
6.6 ± 0.80 
6. 1 ± 0.74 'E 

6.3 ± 0 .72 * 
6 .1 :±. 0 .64 * 
5 . 7 ± 0.86 * 
6. 1 :±. 0. 90 * 

6.6 ± 0.99 
6 . 4 ± 0.84 
6 . 1 ± n .5'1"' 
6 . 0 .!: fi .A2 ;.; 
5.3 ± J .3U 'E 

t·1Pdll+ S .D.; N=Jf, ; S1g11 i l"i canl:. d.iffp r f>n ces are ind.icaLed b1;:1 'E (p<0.05> 

ODOR 

6 . 5 ± 0 .83 
Ei.4 ± 0 .85 
Ei.3 ± 0.96 
Ei.3 ± 0.92 
5.7 ± O.Ei7 * 
5 . 6 ± 0.70 "' 

6.5 ± 0.83 
b.3 ± 0.92 
6 . 0 ± 1 . 08 "' 
6.0 .., O.A2 :.: 
5. 9 + 1. 08 "" 
&.2 :!. 0.95 
5 . 6 ± 0. 50 '*' 
5 .8 ± 0.66 '*' 

&. 5 ± 0 . 83 
Ei.6 ± 0.75 
Ei . 5 ± 0.78 
Ei. O ± 1.08 :;.: 
5.8 ± 0.99 '*' 
5. 7 ± 1 . 3Ei * 
6 . 3 ± 0.62 ~ 

o . 5 ± o.83 
6.4 :±. 0.76 
6 . ;:I ± 0. 77 
6 .1 ± 1.04 * 
5.7 :+- 1.03 * 

F"LAVOR 

5 . 8 ± 1. 32 
5 . 7 ± 1.36 
5. 7 ± 1. 35 
5. 7 ± 1. 35 
5 . 6 ± 1. 30 
5 . 6 ± 1. ~ 1 

5. 8 ± 1. 32 
5 . 7 ± 1.14 
5. 0 ± 1.19 
5 . 8 ± 1. 15 
5 . 8 ± J. 15 
5.8 ± 1.11 
5 . 7 ± 1.12 
5 . 7 ± 1. 10 

5 . 8 ± 1. 32 
6. 0 ± 1. 10 
5 . 4 ± 1. 12 * 
5. 8 ± 1. 16 
5. 8 ± 1. 13 
5.7 ± 1.14 
5 . 8 ± 1. 15 

5 . 0 ± 1. 32 
5.7 ± 1.15 
5 . 7 ± 1. 28 
5 . 7 ± 1. 26 
5 . b ± 1. 35 

TEXTURE 

5. 2 ± 1. 35 
5.7± 1.1 7 
5. 8 ± 1. 13 
5 . 8 ± 1.08 
5. 8 ± 1. 02 
5.8 ± 0 . 98 

5 . 2 ± 1. 35 
5 . 8 ± 0.77 "' 
5. 6 ± 1. 12 
5 . 7 ± 1. 08 
5 . 7 ± 1. 05 
5.8 ± 1.02 
5 . 7 ± 1.00 
5 . 8 ± 0.'37 

5 . 2 ± 1. 35 
6.0 ± 0.73 * 
5 . 9 ± 0.70 * 
5.9 ± 0.86 * 
5 . 8 ± 0.72 * 
5. 5 ± 1. 16 * 
o .1 ± o.79 :.: 

5. 2 :±. 1. 35 
5 . 7 ± o . o8 * 
5 . '3 ± 0 . 64 * 
5.8 ± 1.01 "' 
5 . 7 ± 1. 02 



(X) 
(X) 

TABLE C-3. TRAINED PANEL MEAN RATINGS OF QUALITY ATTRIBUTES FOR COMPONENTS OF THE MEAL, READY-TO-EAT, INDIVIDUAL, CMRE-1> 
AFTER STORAGE AT 4°, 21° , 30°, AND 38°C 

STRAW8~RRIES - A 

4°C 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
48 MDS 
60 MOS 

2 1°C 

INITIAL 
12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 
48 MDS 
60 MOS 

30°C 

INITIAL 
6 MOS 

12 MOS 
1B MOS 
24 MOS 
30 MOS 
36 MOS 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 

APPEARANCE 

5.7 ± 0.90 
6.1 ± 0.91,., 
5 .9 ± 0.90 
5.7 :t 0.97 
5. 7 + 1. 00 
5.6 ± 1.05 

5.7 -4 0.90 
5. 6 ± 1. 00 
5. 6 ± 1. 05 
5.5 ± 1.11 
4. '3 ± 1. 12 ill: 
4.3 ± 1.10 3E 

4. 3 + 1. 27 'E 

5. 0 ± 1. 22 * 

5.7 ± 0.'30 
5.8 ± 0.87 
4. 2 ..t 1. 08 1lE 
4.6 ± 1. 26 1lE 
4.4 ± 1.111lE 
2.7 ± 1.11 'E 

3.6 ± 1.43 'E 

5.7 ± 0.90 
5.4 ± 1.14 
3. 6 +. 1. 24 * 
2.7 ± 1.55 'E 

ODOR 

6.2 + 1.21 
6. 4 ± 1.07 
6.4 ± 1. 04 
6 .4 ± D. 97 
6.4 ± 1.01 
6.4 ± 0.96 

6.2 ± 1. 2 1 
6. 2 ± 1. 13 
6. 2 ± 1. 22 
G. 1 ± 1. 22 
6.1 ± 1.12 
6.1 :t 1.10 
5.2 ± 1.25 * 
6 .0 ± 0.87 * 

6 . 2 ± 
6.2 ± 
5. 4 ± 
5.8 ± 
5.7 ± 
4.6 ± 
5.5 ± 

1. 21 
1. 19 
1. 11 * 
1.09 * 
l.lO:E 
1.18 * 
1.20 * 

6.2 ± 1.21 
G. 0 ± 1. 28 
4.7 ± 0.96 ~ 
5. 1 + 1. 38 "' 

FLAVOR 

5.7 ± 1.10 
5.9 + 0.97 
5.8 ± 0.97 
5.6 ± 1. 27 
5.F, :t 1. 27 
5.6 ± 1.23 

5.7 ± 1.10 
5.1 ± 0.74 * 
5.0 ± 1.63 * 
4.8-+: 0.75 * 
4. 8 ± 1. 24 * 
5.2 :+: n.'3B * 
3.7 ± 1.27 * 
5.2 ± 1. 20 * 

5 . 7 ± 1.10 
5.2 ± 1.11 * 
4.4 ± 0.82 * 
4.3 ± 1.11,., 
4.7:.!.; 0.78 * 
3. J ± 1. 38 * 
4.6 ± 1.43 * 

5. 7 ± 1. 10 
4. ':J :+: 1 . 5.3 ?( 

3.3 :+: 1.28 "' 
3.8 :.!:. 1.64 "( 

STRAWBERRIES - 8 

TEXTURE 

5. 6 ± 1. Q6 
5.8 ± 0.97 
5.6 + 0.')8 
5.5 ± l.fl? 
5. 5 :t 1. 03 
5. 5 ± 1. 04 

5. 6 ± 1.06 
5.4 ± 1. 22 
5 . 3 ± 1.24 
4.5 ± 0.92 
5.0 ± 0.95 
4.7 ± 1.35 
4.7 ± 1.01 
5. 0 ± 1. 00 

5. 6 ± 1. 06 
s.s + o_qg 
4. 6 ± 1. 12 
4. 9 ± 1. 38 
4.4 ± D. 80 
4. 2 ± 1. -=10 
4.8±1.17 

4°C 

INITIAL 
12 MOS 
30 ~10S 
36 t·10S 
48 t10S 
60 ~105 

21°C 

INITIAL 
12 t·10S 
18 t·10S 

OlE: 24 MOS 
~= 30 t10S 
ill:; 36 ~105 
'E: 48 MOS 
OlE: 60 t10S 

30°C 

INITIAL 
6 MOS 

'E : 12 MOS 
:JE : 18 MOS 
•: 24 MOS 
'E: 30 MOS 
:JE: 36 MOS 

38°C 

5.6 ..t 1.06 
5.5 :t 1.02 
4.4 ± 1.05 "': 
4. 0 + 1.53 ;:.<: 

INITIAL 
6 t105 

12 ~105 
18 MOS 

APPEARANCE 

6.1 ± 0.77 
5.4 ± 1. 05 * 
4. 9 ± 1. 44 * 
5.5 ± 0.66 ,., 
5.2 ± 1.08 "' 
5 . 9 :+: 1. 22 ~ 

6.1 ± 0.77 
5.9 ± 0.89 
6 .0 ± 0.90 
6 .0 ± 0.91 
5.0 ± 0.85 "' 
5 . 0 ± 0.94 
4. 4 ± 1. 02 ,., 
5.3 ± 0.88 3E 

6.1 ± 
6. 1 ± 
5.4 ± 
4.8 ± 
4.5 ± 
4.7 ± 
4.8 ± 

0.80 
0.81 
1. 54 "E 

1.07 * 
2.11 * 
1.54 * 
0.'34 * 

6 .1 ± 0.80 
5.5 ± 0.88 * 
4. 0 ± 1. 60 * 
3.q ± 1.44 ¥ 

t'k•artt- 5.0.; N=-lF.; 5i.IJnificanL Ji rferPnces ar-e llldicated by * <p<0.05> 

ODOR 

7.1 ± 0.59 
6. 2 ± 1. 42 * 
4.6 ± 0.95 * 
5.8 ± 0.72 * 
5.?±1.193E 
h.3 ± 0.45 * 

7.1 ± 0.59 
6 .4 ± 0.97 * 
6 .3 :!.. 0.83 * 
6.6 ± 0.80 ,., 
5 . 9 ± 1.08 * 
6.5 ± 0 . 66 "' 
5. 1 ± 1. 51 * 
6.3 ± 0.45 * 

7.1 ± 
7.0 ± 
6.0 ± 
5.4 ± 
5.3 ± 
5.6 ± 
5.5 ± 

0.59 
0.71 
1.07 * 
1.19 * 
1.35 * 
1.16 * 
1.16 * 

7.1 ± 0.59 
6.5 ± 1.20 * 
5. 4 ± 1. 29 * 
5. 2 + 1. 28 * 

FLAVOR 

6.5 ± 0.92 
5 .1 ± 1.16 * 
4.4 + 1. 07 * 
5.6 ± 1. 27 
5 . 2 ± 1. 25 * 
5 .1 ± 0.64 )' 

6.5 ± 0.92 
5 . 2 ± 1. 26 * 
6 . 2 ± 0.80 * 
6 .0 ± 0.78 * 
5.0 ± 1. 30 * 
5.2 ± 0.98 ,., 
3 .8 ± 1. 08 'f' 

5.3 ± 1.03 * 

6.5 ± 
6 . 3 ± 
5 .1 ± 
5 . 3 ± 
4.4 ± 
4.7 ± 
4.6 ± 

0.92 
1. 10 
1.39 * 
1. 11 * 
1.20 * 
1.05 * 
1. 43 * 

6.5 ± 0.92 
5 . 7 ± 0.79 * 
4. l ± 1. 64 * 
4 . 0 ± 1. 23 * 

TEXTURE 

6.1 ± 0 . 59 
5.4 ± 0 . 72 * 
5.3 ± 0 . 96 * 
5 . 3 ± 0 .45 OJ' 

5.0 ± 0.89 
5 .4 ± 0.7-=1.., 

6. 1 
5.3 
5.7 
5.4 
5.7 
5.4 
5 . 0 
5 .1 

6 . 1 
6. 1 
5. 1 
4.9 
5 .0 
4.'3 
4.9 

± 0 . 59 
± 0 . 96 * 
± 0 . 94 * 
± 0.87 * 
± 0.86 'E 

± 0.64 "' 
± 0.89 'E 

± 0.64 )E 

± 0.59 
± 0 . 67 
± 1. 10 * 
± 1. 32 * 
± 1.41 * 
± 0 . 67 "' 
± 0.79 * 

6 .1 ± 0.59 
5.9 ± 0.73 
4.9 ± 1.16"' 
4. 4 ± 1. 38 "' 



(X) 
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TABLE C-3. TRAINED PANEL MEAN RAT INGS OF QUALI TY ATTRIBUTES FOR COMPONENTS OF THE MEAL, READY-TO-EAT. INDIVIDUAL, CMRE- 1> 
AFTER STORAGE AT 4° , 21°, 30° , AND 38°C 

APPLESAUCE :FRUIT MI X 

4°C 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
48 MOS 
60 MOS 

2 1°C 

INITIAL 
12 MOS 
18 MOS 
24 MOS 
30 MOS 
36 MOS 
48 MOS 
60 MOS 

30oc 

INITIAL 
6 t·10S 

12 t·10S 
18 t·10S 
24 MOS 
30 t·10S 
36 MOS 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 
24 MOS 

APPEARANCE 

7 .1 ± 1.10 
6 . 6 ± 1. 05 * 
6 . 9 ± 0.98 
6.9 ± 0.92 
6 . 8 ± 0.93 
6.8 ± 0.89 

7. 1 ± 1.10 
6 .4 ± 0.98 * 
6.6 ± 0.86 * 
6 .4 ± 0.92 "' 
5.4 ± 0.88 * 
5.9 ± 0.90 * 
5.7 ± 0.94 * 
5.5 ± 0.87 :E 

7. 1 ± 1.10 
6. 9 ± 1.08 
5. 9 ± 1. 03 * 
5.9 ± 0.95 * 
4.9 ± 0.70 * 
4 .1 ± 0.79 * 
4.3 ± 0.86 * 

7.1 ± 1.10 
6.0 ± 1. 2 1 * 
5.4 ± 1.11 * 
4.8 ± 1.01 * 
4.0 ..t 0 . 78 * 

ODOR 

6 . 8 ± 0 . 86 
6.7 ± 0.84 
6.7 ± 0.76 
6.7 ± 0.71 
5. 9 ± 1. 20 * 
6.5 ± 0.81 

6.8 ± 0.86 
6.6 ± 0.85 
6.6 ± 0.91 
6.5 ± 0.96 
6.2 ± 0.72""' 
6 . 5 ± 0.50 * 
5 . 7 ± 1.05 * 
6. 1 ± 1. 05 * 

6.8 ± 0.86 
6.7 ± 0.78 
6. 0 ± 1. 00 * 
5.9±1.19* 
5. 6 ± 1. 02 * 
5.5 ± 0.89 * 
5 . 9 ± 1. 10 * 

6.8 ± 0.86 
6.3 ± 0.85 * 
6. 1 ± 0.88 * 
5. 9 ± 1. 19 * 
5.4 ± 1.11 * 

FLAVOR 

6.9 ± 0 . 99 
6 . 8 ± 0 . 93 
6.7 ± 0.87 
6.7 ± 0.84 
b.7 t- 0.83 
6.7 ± 0.8'3 

6.9 ± 0.99 
1,;.8 ± 0.91 
6.8 ± 0.99 
6 . 8 ± o.qG 
5.9 ± 0.90 * 
6.2 ± 0.83 * 
5.8 ::!.. 1. 03 * 
5. 9 ± 1. 27 * 

6.9 ± 0.99 
6.9 ± 0.92 
6.1 ± 0.88 * 
6.1 ± 0.86 * 
5.4 ± 0.66 * 
5. ·1 ± 0. 97 ""' 
5. 2 ± 1. 20 * 

6.9 ± 0.99 
6.6 + 1.14 
5.8 ± 1.01 * 
~.R ± 0.99 "' 
4.9 ± 0.54 "' 

TEXTURE 

7 . 1 ± 0.96 
6.9 ± 0.87 
6.9 ± 0.79 
6 . 8 ± 0.73 
6.8 ± 0.6'3 
6.8 ± O.G9 

7. 1 +0.96 
6.q ± 0.8'3 
G.'J ± 0.87 
6.G ± 0.'::12 * 
b.3 ± 0.62 * 
6.5 ± 0.50 * 
6.1 ± 0.88 * 
6.? ± 0.97 * 

7. 1 ± 0.96 
7.0 ± 0 . 88 
6.9 ± 0.87 
6.5 ± 0.76 * 
6.3 ± 0.78 * 
5 . 8 ± 1. 03 * 
6.4 ± 0.77 "' 

4°C 

:INITIAL 
: 12 MOS 
:30 t·105 
:36 MOS 
:48 t·105 
:60 ~105 

21°C 

:INITIAL 
:12 MOS 
:10 MOS 
:24 MOS 
:30 MOS 
:36 MOS 
:48 MOS 
:60 MOS 

30°C 

:INI TIAL 
: 6 MOS 
:12 MOS 
:18 MOS 
: 24 MOS 
: 30 MOS 
: 36 MOS 

38°C 

7.1 ± 0.96 :INITIAL 
6.9 ± 0.96 : 6 MOS 
6. 3 ± 1.10 * :1 2 MOS 
~. 3 ± 1.01 * :18 MOS 
6.U ± 0.89 * : 24 MOS 

APPEnRANCE 

6. 2 ± 1. 08 
6.3 .!: 0.94 
4 . 4 ± 1. 26 * 
5.9.!: 0.70 * 
6.3 ± 0.67 * 
6.0 ± 1.31 * 

6. 2 ± 1. 08 
6. 2 ± 1. 02 
6.2 ± 0.9.:1 
6.2 ± 0.92 
6.3 ± 0.90 
6.3 ± 0.86 
6. 2 ± 1. DO 
6. 2 ± 1. 00 

6. 2 ± 1. 08 
6.3 ::!.. 0.93 
5.7 ± 0 . 70 l( 

6. 1 ± 0.06 
5.6 ± 0.98 * 
5.5 ± 1.04 * 
5.4 ::!.. 0. 80 * 

6. 2 ± 1.013 
6.0 ± 0.97 
4. 6 ± 1. 29 * 
4.3 ± 1.09 * 
5. 3 ± l. 1•t * 

Mean± S.D.; N=~6; Signif icanl differences are indicdted by~ (p<0.05> 

ODOR 

6 . 5 ± 1. 13 
6.3 ± 0.99 
5. 8 ± 1. 16 * 
5 . 9 ± 0.70 * 
6. 1 ± 0.99 
6. 2 ± 1. 00 

6.5 ± 1.13 
r;_ 3 ± 1. 05 
6.3 ± 1.01 
6. 2 ± 1. 02 
6.2 ± 0.98 
6 . 2 ± 0.94 
IS .1 ± 0.93 
6 . 2 ± 0.92 

6.5 ± 1.13 
6.5 ± 0.96 
5. f, ± 1. 05 * 
5 . 7 ± 0.75 * 
5.9 ± 0.90 * 
5.6 ± 0.76 * 
5 .-1 ± 1. 02 * 

IS.5 ± 1. 13 
6 . 3 ± 1.03 
4. 8 ± 1. 15 * 
4. 5 ± 1. 50 * 
5 . 7 ± 0.96 * 

FLAVOR 

6.3 ± 0.98 
6. 2 ± 1. 05 
5 . 2 ± 1. 09 * 
5.8 ± 0.60 * 
5.9 ± 0.99 ""' 
5 . 9 ± 1. 05 

6 . 3 ± 0.98 
6 .1 ± 1.17 
6. 1 ± 1. 10 
5. 5 ± 1. 16 * 
6. 0 ± 1. 07 * 
6. 0 ± 1. 05 3E 

5. 3 ± 1. 16 * 
6. 0 ± 1. 06 

6.3 ± 0.98 
6. 3 ± 1. 00 
5. 1 ± 0.88 * 
5 . 6 ± 0.86 * 
5 . 6 ± 1. 07 * 
5 .4 ± 0.95 ¥ 

5.4 ± 1. 28 * 

6 . 3 ± 0.98 
5.7 ± 1.18 * 
4. 4 ± 1. 50 * 
4. 2 ± 1. 34 "' 
5.4 ± 0.98 * 

TEXTURE 

5 . 7 ± 0 . 98 
5.7 ± 0.91 
5 . 7 ± 0.87 
5 . 7 ± 0.80 
5 . 7 ± 0.78 
5.7 ± 0.78 

5.7 ± 0.98 
5.7 ± 0.91 
5 . 8 ± 0.87 
5.8 ± 0.83 
5.8 ± 0.79 
6 . 2 ± 0.40 
5.1 ± 0.88 * 
5 . 8 ± 0.79 

5.7 ± 0.98 
5.8 ± 0.91 
5.4 ± 0.72 * 
5.7 ± 0.86 
5 . 7 ± 0.92 
5.7 ± 0.90 
5.7 ± 0.87 

5 . 7 ± 0.98 
5.6 ± 0.88 
4.9 ± 1.03 3E 

5 .0 ± 1. 40 * 
5 . 3 ± 1. 06 
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TABLE C-3. TRAI NED PANEL MEAN RATI NGS OF QUALITY ATTRIBUTFS FOR COMPONENTS OF THE MEnL. READY-TO-EAT. INDIVIDUAL. <MRE-1> 
AFTER STORAGE AT 4° . 21°. 30° , nND 38°C 

COCOA :COFFEE 

4°C 

INITIAL 
12 t·10S 
30 MOS 
3G t·10S 
48 t·10S 
GO t10S 

2 1°C 

INITIAL 
12 MOS 
18 MOS 
24 MOS 
~M~ 
3G MOS 
48 MOS 
GO MOS 

30°C 

INITIAL 
G ~105 

12 ~105 
18 M05 
24 MOS 
30 ~10S 
3G ~105 

38°C 

INITIAL 
G ~10S 

12 MOS 
18 t105 
24 t10S 

APPEARANCE 

7.1 :i. 0.44 
7.0 :!. 0.50 
G. 9 ± 0. 54 
G. 9 ± 0 . 5G 
6.9 ± 0.5b 
6 . 9 ± 0.53 

7.1 ± 0.44 
7.0 ± 0.4G 
7. 0 :i. 0.42 
7. 0 ± 0.42 
7.0 ± 0.42 
G.8 ± 0.60 iiE 

G. 8 ± 0.58 iiE 

6 . 6 ± O.GG lE 

7.1 ± 0.44 
7.1 ± 0.47 
7 .0 ± 0.48 
7.0 ± 0.47 
6 . 7 ± 0.90 'lE 

6 . 9 ± 0.31 lE 

G.8 ± O.GO '"' 

7.1 + 0.44 
7.1 + 0.51 
7.0 ± 0 . 50 
7 .0 ± 0.51 
7 .1 ± 0.55 

ODOR 

7 .0 ± 0.73 
6.8 ± 0 . 42 * 
G.7 ± O.G7 * 
G. 4 ± 1. 20 * 
6.6 ± 0.88 * 
6.7 ± 0.80 

7.0 ± 0.73 
G.9 ± 0.27 * 
7 . 5 ± 0 . 54 
7.0 ± 0.52 
G.G ± 0.83 * 
G. 6 ± 0.49 * 
G.?± O. G2 * 
6.5 ± 0 . 81 iiE 

7.0 ± 0.73 
7. 0 ± 0.71 
7.0 ± O. G4 
G.9 ± 0.62 
6 . 9 ± O.G4 
6.9 ± 0.62 
6.5 ± 0.81 * 

7.0 ± 0.73 
7.0 ± 0.71 
6.G ± 0.49 * 
6.9 ± D.63 
6.9 + 0.61 

FLAVOR 

6 . 7 ± 0.93 
G.G ± U.81 
G.6 ± 0 .86 
6.6 ± 0.94 
6.6 ± 0.98 
6 . 6 ± 0.99 

6 . 7 ± 0.93 
6.6 ± 0.82 
6.G ± 0.80 
G.G ± 0.79 
G. 6 ± 0.88 
G.6 ± 0.86 
G. G ± 0 .88 
G. G ± 0.96 

6.7 ± 0 .93 
G.?± 0.91 "' 
6.7 + o.qo 
6 . 7 ± 0 .94 
6 . 6 .!: 0.93 
6. 7 +, 0. 90 
6.6 ± 0.92 

G.?± 0.93 
6. 7 + 1. 0:::1 
6.6 + o.q7 
G.6 ± 0.'31 
6. 4 t 1. 15 * 

TEXTURE 

7.2 ± 0.40 
6 . 9 :!. 0.47 'lE 

F..O -t 0 .42 * 
6.8 ± 0.40 * 
6.8 ± 0 . 39 * 
Fl.6 ± 0.66 * 

7.2 ± 0.40 
6.9 ± 0.47 iiE 

6.8 ± O.G9 * 
6.9 ± 0.54 iiE 

G.8 ± 0.42 iiE 

6 . 8 ± 0 .40 * 
6.8 ± 0.39 iiE 

G.G ± O.G6 * 

4°C 

: INITinL 
:12 MOS 
:30 ~105 
:36 ~105 
:48 t10S 
:GO MOS 

21°C 

: INITIAL 
:12 MOS 
:18 MOS 
: 24 MOS 
: 30 MOS 
: 3G MOS 
:48 ~10S 
: 60 ~105 

30°C 

7 . 2 ± 0.40 : INITIAL 
7 . 0 ± 0.52 iiE : 6 MOS 
G. 9 ± O.G1 * :12 MOS 
G.9 ± 0.49 ~ :18 MOS 
G.8 ± 0.40 * :24 MOS 
6.7 ± 0.47 * :30 MOS 
~.8 ± 0.40 * : 3G MOS 

7.2 ± 0.40 
7.1 ± 0.57 * 
6.9 + 0.47 * 
f,_g + 0.49 * 
G.8 ± 0.39 'lE 

38°C 

:I Nil IAL 
: G ~105 
: 12 ~105 
: 18 ~105 

:24 MOS 

APPEARnt~C[ 

G.9 ::+: O. <J2 
6.9 ± 0 . 88 
6.8 ± 0.87 
G.8 ± O.A9 
6.8 + O.R5 
G. 8 ± 0.80 

G.9 ± 0.92 
6.9 ± o.qo 
6 . 8 :t 0.89 
6.8 ± 0.85 
6 . 8 ± 0.81 
6 . 8 + 0.81 
6 . 8 ± 0.79 
6 . 8 ± 0.76 

G.9 ± 0.92 
6 . 9 ± 0.84 
6.9 ± 0.81 
6.9 ± 0.82 
G.8 ± 0.80 
G.4 + 0.96 * 
6.8 ± 0.81 

6.9 ± 0.92 
7 . 0 + o.o.z 
6.9 ± 0.02 
G.9 ± 0.79 
G.8 ± 0.82 

MeanL s. n.; N=36; SigniFicant differPn~PS are indicated by* Cp<0 .05) 

• 

ODOR FLAVOR 

6 . 6 ± 
6 .4 ± 
5.6 ± 
5.9 ± 

0.90 6 . 9 ± 0 . 74 
0. 76 
0.75 
0 . 74 
1.26 
0.70 

1. 02 6 . 9 ± 
1. 34 * 6. 8 ± 
0.93 * 6 . 8 ± 

5.8 
5 .7 

± 0.97 iiE 5 . 6 ± 
± 1.16 lE 6 . 7 ± 

6.6 ± 0.90 
6 . 4 ± 0.99 
6. 1 ± 1 . 04 iiE 

6. 3 ± 1. 04 
5 . 7 ± 1. 16 iiE 

5.8 ± 0.97 * 
6. 0 ± 0.71 * 
5 . 7 ± 1. 16 * 

6 . 6 ± 0.90 
6.5 ± 0.91 
6 . 4 ± 0.99 
6. 0 ± 1. 10 * 
5. 9 ± 1. 05 
5 . 4 ± 1. 57 * 
5.6 ± 0.99 

6.6 ± 0.90 
6 . 5 ± 0.91 
G. 0 ± 1. 18 * 
6 . 0 ± 1. 10 * 
6. 0 ± 1. 05 :IE 

_,. 

6.9 ± 0.74 
6 . 8 ± 0.72 
5 . 6 ± 1. 22 
5 . 6 ± 1. 26 
6 . 7 ± 0 . 64 
6.7 ± 0.64 
5 . 5 ± 1. 27 
6 . 7 ± 0 . 6 1 

G. 9 ± 0.74 
G. 9 ± 0 . 65 
6.9 :i. 0 . 68 
5.1 ± 1. 51 :E 

5 . 2 ± 1.48 )' 
G.G ± 0 . 69 lE 
6.8 ± 0.66 

6 . 9 ± 0.74 
6 . 9 ± 0.72 
G.9 ± 0.66 
5 . 8 ± 1. 20 
6 . 8 ± 0.67 

TEXTURE 
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TABLE C-3. TRAI NED PANEL MEAN RATI NGS OF QUALITY RTTRIBUTCS FOR COMPONENTS OF THE MEAL, READY- TO-EAT, INDIVIDUAL, CMRE-1> 
AFTER STORAGE"AT 4°, 2 1° , 3no , AND 38°C 

CHOCOLATE WITH TOFFEE : CIIOCOLATC rUOGE . . 
APPEARANCE ODOR FLAVOR TEXTURF . APPEARANCE ODOR FLAVRR TEXTURE . 

. 
4°C . . 4°C . 

INITIAL 7.2 ± 0.54 7.0 ± 0.52 7.1 ± 0.62 b. 9 + 1. 20 :INITIAL 6.9 ± 0.85 6.7 ± 0.77 b. 1 ± 1. 2 6 . 5 ± 1. 15 
12 1·10S 6 . 9 ± 0.74 ~ 6.6 ± 0.81 * 6. 6 ± 1. 05 ~ 6. 9 ± 1. 0·1 : 12 ~10S 
30 ~10S 7.0 ± 0.65 6.5 ± 0 . 66 ~ 6.1 ± 0.94 ~ 6 . 8 ± 0 .% : 30 MOS 
36 1·10S 6.3 :!. 1. 25 * 6.0 ± 0.94 ~ 5.9 ± 0.99 6 . 3 ± 0.67 • :36 MOS 
48 ~105 6.0 ± 1. 21'. * 5.9 ± 1.51 "E 5. 6 ± 1. 56 * 6. 3 ± 0 .90 ~ :48 M05 
60 NOS 6.6 ± 0.9q * F.. 5 ± 1. 22 * 6. 5 ± 1. 00 * 6.6 :+: 11.91 :60 ~105 . . 

21 oc . 21 oc . . . 
INITIAL 7.2 :!. 0.54 7.0 ± 0 . 52 7.1 ± 0.62 6. 9 ± 1. 20 :I NITIAL 6.9 ± 0.85 6.7 ± 0.77 6.1 ± 1.2 6. 5 ± 1. 15 
12 1•105 4.3 ± 1.49 * 5.7 ± 1.03 * "4.6 ± 1.34 * 6.2 ± 1.01 * :12 MOS 
18 ~105 5. 2 ± 1. 59 * 6.1 ± 0.79 * •1. 8 ± 1. 95 * 6.3 ± 0.9g * :18 M05 
24 t·105 6.0 ± 1.28 "<: 5. 8 ± 1. 14 * 5.4 :!. 1. 68 * 6.1 ± 1.16 * : 24 MOS 
30 ~105 4. 1 ± 1.24 * 5 . 3 ± 1.05 * 4. 4 ± 1. 37 ""( 5.3 ± 0 .86 * :30 MOS 
36 ~10S 3. 9 ± 1. 37 * 4.6 ± 1. 95 * 3. 7 ± 1. 56 4.9 ± 0 .57 * :3b M05 
48 1·105 5. 0 ± 1.41 * 5.4 ± 1. 9 1 * 4.3 ± 1.79 ;( 5.4 ± 1. 28 • :48 M05 
60 ~105 4. 1 ± 1. 05 * 4.8 ± 1. 2• 3. 2 ± 1. 56 ~ 4.6 ± 0 .99 * :60 MOS 

: 
30°C . 30°C . 

: 
INITIAL 7 . 2 ± 0.54 7 .0 ::!: 0.52 7 . 1 ± 0 .62 Ei. 9 ± 1. 20 :INITIAL 6.9 ± 0 . 85 6.7 ± 0. 77 Ei. 1 ± 1. 2 6 . 5 ± 1. 15 

Ei ~105 7.2 ± 0.52 7 . 0 ± 0 . 52 6.9 ± 0 .72 * 6. 9 ± 1. 14 : 6 ~105 
12 ~105 6. 1 ± 1.12 * 6.0 ± 0.93 * 6.2 ± 1.01 * 6. 8 ± 1. 06 : 12 ~1U5 
18 ~105 6.5 ± 0.90 * 6.2 ± 0.84 * 5.7 ± 1. 50 * 6. 7 ± 1.02 : 18 1·105 
24 t·10S 6.7 ± 0.89 ?lE 6.1 ± 0.90 * 6.4 ± 0.79 ?lE 6.5 ± o.9o • :24 Mns 
30 1·105 5 .6 ± 1. 72. 5. 9 ± 1. l Ei • 5 .1 ± 1.87. 6 . 2 ± 0.72 ~ :30 M05 
36 1·105 5 . 3 ± 1.41 * 5. 4 ± 1. 16 • 4 .9 ± 1. 60 • F •• o ± 0 .67 ~ : 3F, 1·105 

. . 
38°C . . 38°C 

. . 
INITIAL 7.2 ± 0. 54 7 .0 ± 0.52 7.1 ± 0.62 F..9 ±"1. 20 :INITIAL 6.9 ± 0.85 6.7 ± 0.77 6. 1 ± 1. 2 6. 5 "!" 1. 15 
6 ~105 6.4 ± 0.61 * 6.7 ± 0.44 )f 6 . 0 ·• 0. 77 "E 6. o::t ± 1. 09 : F. 1105 

12 1·105 6. 1 ± 1. 16 6.4 ± 0.72 * 6. 2 ± 1. 08 f.. 8 ± 1. 04 : 12 1·105 
18 1·105 6. 5 .!: 1. 00 • 6.4 ± 0.67 • 5.9 ± 0.90 ~ 6. 7 ± 1. DO : 18 1·105 
24 1·105 6.4 ± 0. 95 • 6 . 2 ± o_g;:;. • E •• 1 ± 0.% 6.7 ± 0. 97 :24 1•105 

McanL S.D.; N=36 ; SiQnlficanL differences are indi cat ed by ~ (p<0.05) 
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TABLE C-3. TRAI NED PANEL MEAN RATINGS OF QUALITY ATTRIBUTES FOR COMPONENTS OF THE MEAL, READY-TO-EAT, INDIVIDUAL, <MRE-1> 
ArTER STORAGE AT 4° , 2 1 ~ , 30° , AND 3B°C 

VANILLA CREAM 

4°C 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
4B MOS 
60 MOS 

2 1oc 

I NITIAL 
12 t105 
1B ~105 
24 MOS 
30 t105 
36 ~105 
48 M05 
60 ~105 

30°C 

INITIAL 
6 MOS 

12 MOS 
18 ~105 
24 MOS 
30 MOS 
36 ~105 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 MOS 

ArPEARANCE 

6 . 9 + 1. 03 
b. 7 ± 0 . 9•1 
6.3 + 0 . 62 ~ 
G.7 ± 0.77 

6. 9 ± 1. 03 
6.8 ± 0.97 
6 . 4 ± 0.76"' 
6.3 .. 0.83 ~ 
6 . 2 ± 0.72 * 
6.8 ± 0.65 

G. 9 :!: 1. 03 
6 . 8 ± 1. 03 
G.4 + 1.04 "" 
6.2 i. 0.69 ); 

5.6 + 1.72 ~ 
6.8 + 0.66 

6. 9 ± 1. 03 
6. 7 ± 1. 09 
6.3 ± 0.96"" 
5.7 ± 0.94"" 

ODOR 

6.6 ± 0.99 
5.9 ± 0 . % * 
5.9 ± 0 . 79 * 
G.B ± 0.67 

6.6 ± 0.99 
G. 0 ± 1. 13 * 
5. 7 ± 1. 49 * 
5.3 ± 1.42 "" 
5. 3 ± 1. 29 * 
6 . 7 ± 0 . 76 

6 . 6 ± 0.99 
6. 5 ± 1. 02 
5.6 ± 0.9 "" 
5.:::1 ± 1.43 * 
5. g ± 1. 16 * 
6.8 ± 0.66 

6.6 ± 0.99 
6.4 ± 0.99 
5.4 ± 0.97 * 
5.3 ± 1. 53 "" 

FLAVOR 

6. 3 ± 1.03 
5. 3 + 1. 10 ~ 
5.2 ± 1.1 1 "E 

6.0 ± 0.67 

6. 3 ± 1. 03 
5.0 ± 1.51 * 
4. 9 ± 1. 32 .... 
3. G ± 1. 55 "E 

4. 6 ± 1. 50 ); 
6.7 ± 0.82 

6. 3 i. 1. 03 
5. 5 ± 1. 26 )' 
4. 4 ± 1. 45 X 

J. 7 ± 1. 31 * 
5.1 i. 1. 70 y. 

6.7 ± 0.7q 

6. 3 :t 1. 03 
5. 5 ± 1. 26 X 

3.8 ± 1.47 ¥ 

3.~ :t 1.01 "E 

TEXTURE 

: CATSUP, INSTANT 

APPEARANCE 

4"C 

6.7 ± 1.05 :INiriAL 
6.3 ± 0.00 * :12 MOS 
5.2 ~ 1.11 * :30 MUS 
6 . 9 ~ 0 . 78 :36 MOS 

6. 7 ± 1.05 
6.4 ± 0.90 '¥ 

6.4 ± 0.91 
6.1 ± 0.76 * 
4.6 ± 1. 50 * 
6.9 ± 0.77 

: 48 MOS 
:60 MOS 

21°C 

:INITIAL 
: 12 t105 
:18 MOS 
: 24 MOS 
:30 t105 
:36 ~105 
:48 M05 
:60 t·105 

30°C 

6.7 ± 1. 05 :INITIAL 
: 6 MOS 

6.6 ± 0.94 :12 MOS 
G.5 + 0.95 :18 MOS 

:24 MOS 
5.1 ± 1.79 ~ : 30 MOS 
7.0 + 0.8 :36 MOS 

38°C 

6.? ~ 1.05 :INITIAL 
+ : 6 MOS 

6.1 ± 0.83"' :1 2 MOS 
6.0 ± 0.91 * :18 MOS 

G. 7 +: 1.03 
6.7 ., 0.84 
6 . 6 + 0.82 
6.6 :+- 0.82 
6.5 ± 0.88 
6.5 + 0.85 

6. 7 ~ 1. 03 
6.7 ± 0.88 
6.7 ± 0.84 
6.2 .t 0.94 
6.3 ± 0.82 "( 
6.3 ± 0.78 
5.9 ± 0.67 * 
6.2 :!' 0.87 "' 

6. 7 ± 1. 03 
6. 7 ± 1. 00 
6.3 ± 0.96 "" 
4.6 ± 11.99 * 
3 . 1 + 1. 07 * 
5. 6 ± ). 7.2 * 
5.4 .. 1.41 ); 

6. 7 ± 1. 03 
6 . 7 ± 1. DO 
6 .3 :t. o.qf. "" 
3 .J ± 0.99 "" 

Mean+ ~.D.; N-~6; 5tgni fi cant differences arP indicated by * (p<D.05> 

ODOR 

6.5 + 0 . 83 
6.4 i. 0.97 
6 . 3 ± 0.95 
6.2 ± 1.01 
6 . 2 ± 1. 01 
6. 2 ± 1. 02 

6.5 ± 0.83 
&.4 + 0.77 
6.3 ± 0 . 75 
6.3 ± 0.73 
6.3 ± 0.79 
6.3 ± 0 . 85 
G.2 ± 0 . 89 
5. 9 ± }. 14 * 

6.5 ± 0 . 83 
6.5 ± 0.81 
6.4 ± 0.86 
5 .5 ± 0.99 * 
4.5 ± 1.70 * 
5 .9 ± 1.16 '"' 
5 . 5 ± 1. 17 * 

FLAVOR 

6.0 ± 0 . 7G 
5 . 5 ± 1. 39 .... 
5.5 ± 0 . 83 "" 
5.2 ± l.•l7 y 

5. 6 ± 1. 23 
4.8 ± 1.17 "' 

6 . 0.!: 0.76 
5.5 ± 0.93 "' 
5.8 ± 0 . 85 
5. 1 ± 1. 31 
5.5 ± 0 . 96 
~.6 ± 1.01 
5 . 1 ± 1.00 :lE 

5. 1 ± 1. 38 * 

6 . 0 ± 0.76 
6.0 ± 0.7~ 
5 . 9 ± 0.83 
4. 2 + 0.99 "" 
3.0 ± 1.67 "' 
5. 1 ± 1. 78 * 
4. 9 ± 1.60 X 

6.5 ± 0.83 6.0 ± 0.76 
6.5 ± 0.81 6.0 ± 0.73 
5 .4 ± 0.97 "" 3.8 ± 1.47 ~ 
4.6 ± 0.99 * 3.2 ± 0.99 * 

... ..... 

TCXTURE 

6.4 ± 0 . 91 
6 . 3 ± 0 . 87 
5 . 7 ± 0 . 82"" 
5 . 9 ± 1. 14 l( 

6.1 ± 0.96 
5 . 8 ± 0.98 "" 

6.4 ± 0 . 91 
6.2 ± 0.90 
6.2 + 0.87 
6.2 ± 0.88 
6 . 2 ± 0.88 
6.1 ± 0.94 
6.1 ± 0.94 
6.1 ± 0.94 

6.4 ± 0 . 91 

6 . 1 ± 0 . 83 3E 

5.9 ± 0 . 99 3E 
5. 5 ± 1. 04 3E 
6 . 2 ± 0 . 72,. 
6.1 ± 0.67 3E 

6.4 ± 0.91 

6.3 ± 0.87 
5 . 7 + 0.99,. 
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TABLE C-3. TRA INED r ANEL MEAN RAT IN~S Or QUAL ITY ATTRIRLIT ES FOR COMPONENT~ or Tl[ MCAL, R[AOY-TO-EAT, INDJVJOURL, CMRE 1> 
ArTER STORAGE AT 4° , 2 1° , 30~, AND IA°C 

CRACKERS <SO. PACKAG ING> 

APPEARANCF ODOR 

4°C 

INITIAL 
12 MOS 
30 M05 
~ M~ 
48 M05 
60 M05 

2 1oc 

INITI AL 
12 M05 
18 ~105 
24 ~105 
30 M05 
3G 1•105 
48 1105 
60 ~105 

30°C 

INITIAL 
6 MOS 

12 MOS 
18 M05 
24 M05 
30 M05 
36 t105 

38°C 

INITI AL 
6 M05 

12 M05 
18 1105 
24 ~105 

? .n .. 0 .76 
6.9 ± 0 . 74 
6.6 i. 0.64 '\: 
6.8 .. 0.70 
6.8 .. 0.74 
6.8 ... 0.71 

7.0 ... 0.76 
b.8 "t 0.92 
6.8 ... 0.91 
6 . 5 ~ 0.67 "' 
6.7 ± 0.83 
b.7 I 0.81 
6.7 ± 0.7\j 
6.7 ± 0.77 

7. 0 j- 0.76 
6 . 9 "t 0.77 
6 . 9 i. 0 . 86 
6.9 ± 0.79 
6.9 .. 0 . 74 
6. 3 ... 1. 16 :--
6.5 ... 0 . 1;6 "' 

7.0 ± 0 . 76 
7 . 0 ::! 0 . 71 
6 . 9 ± 0 . 78 
F..6 ! 0. 86 X 
6. 7 .+: 0 . 4h '>': 

b.2 ... 0. 94 
6.3 ± 0. 87 
6.3 ± 0. 80 
6 . 2 ± 0. 06 
6. 1 + O. CJ5 
6. 1 ± 0 . 93 

6.2 ± 0.94 
6 . 3 ± 0.87 
6 . 2 ± 0 . 82 
6.2 ± 0.86 
6 .1 ± 0 . 97 
5.2± 1.11 "' 
4. 8 ± 1. 33 !lE 

5. 2 ± 1. 20 * 

6.2 ± 0.94 
6. 4 ± 0 . 88 
6.4 ± 0 . 86 
5.7 ± 0.94 "E 

5 . 2 ± 1. 25 !lE 

4. 7 ... 1. 01 * 
4. 1 .. 1. 10 ;:E 

6.2 ± 0 . 94 
b.2 ... 0.92 
6. 1 .. 0. 94 
4.9 i. 1.04 ~ 
5.::1 ± 1.01 "" 

FLAVOR 

5. '3 .. 1. 25 
6.5 t o .q1 
6 . 0 .. 1. 07 
G. 0 :.t. 1. 07 
5. 9 ... 1.04 
5 . 9 .!: 1. 03 

5. 9 i. 1. 25 
6. 3 .t 1. 16 
£',.0 ± 1. 17 
G. 0 J: 1. 18 
5. 9 ± 1. 20 
5 .4 .t 0.98 '( 
4 . 9 .t 1. 30 "'< 
4 . 5 ± 1. 12 

5 . 9 ± 1. 25 
6 . 0 ± 1. 09 
6 . 1 ± 1. 05 
6. 1 ± 1. 17 
5. 9 ~ 1 . 06 
4. q ± 1. 32 "' 
4. 0 ± 1. 04 .~ 

5. 9 ± 1. ?5 
5. q .. 1. 18 
5.9 ±' 1. 2? 
·1 • n .. J • '14 "" 
5. ? !- 1. IJO :.; 

: CRACICERS < R I GilT m~AY > 

TEXTURE 

4"C 

:INITIAL 
: 12 Mn~ 
:30 M05 
: 36 M05 

6.0 ± O.CJ4 
6.9 ~ 0 . 86 
6.7 .. 0.91 
b.?+ o . q4 
6 . 4-+ 1.1 1 
6.6 ± 0.98 

• : 48 MD~ 
:60 MOS 

b. o .t n. ,.,4 
F=..U .t 0.85 
6. 7 .!. 0. A3 
6.3±1.10"' 
6.3 '· 1.01 >j 

6.4 .. n.CJ8 ~ 
6.2 ... 1. 17,... 
6.5 .. 0.9R 

6.8 :+- 0.'14 

b.? ... 0.78 
6 . 7 ± U. 78 
6.2 ± 1.08 "E 
6.5 ± 0.% "E 

G. 4 ± 1. 07 ~ 

G.U:!: O.'l4 

6.7 + O.A4 
( ,.? ... 1. 07 "E 

fi.fJ + 1 .10 y 

2 1°C 

: ltHTIOL 
: 12 1·10~ 
: 18 ~105 
:24 1105 
: IIJ 1105 
: '36 1·105 
: •18 1105 
:60 NOS 

3o~c 

: ItH TI OL 
: 6 MOS 
: 12 1105 
: 18 t105 
:24 M05 
:30 1·105 
: 46 1·105 

38°C 

:INITIAL 
: 6 1105 
: 12 ~105 
: 18 NOS 
:24 t·105 

RrPCARI INCE 

7. 1 
7. 1 
7.0 
7 . 0 
6.7 
6 . 9 

:i 0.74 
.t 11 .71 
!; o.cv 
± O.Oh 
~ 0.78 
+ 0.81 

7. 1 ± 0.74 
7. 1 :•: 0. 07 
7.0 ± 0.0'1 
7.0 ± O.Lm 
7.0 .t u. ?B 
7. o ± r1. 7-t 
7 . 0 ± U.74 
6 . 9 :+: 0.7?. 

7 .1 ... 0 .74 
7. 1 ~ (1 .81 
7 .1 I 0 . 8 1 
7.0 .. n.?r-. 
7.0 ± 0.76 
7.0 "t 0.85 
6.7::!: 0.64 

7.1 ± 0.?4 
7. 1 ... n.?'l 
?. 1 ± 0.79 
7. 1 I LL 74 
G.J I 1.01 * 

1·1e;:m., r; .n.; N :::IF. ; ~::.ngn if' icant d i f fE"r·encec; i'lr e i ndicated by * (p<0 . 05) 

ODOR 

7 . 0 .!.. 1.00 
6.CJ ± 0. 94 
5 . 0 .. 0.93 * 
6.1::!. 11 . CJ4 'lE 

6.4 ± 0.80 * 
6.2 ± 1.09 * 

7. 0 .. 1. 00 
£. . 9 ., 1. DO 
6.8 ± 0 . 48 
6 . 5 ± 0.92 "' 
5.G ± 1.30 * 
5 . 4 ;!; 1 . 11 * 
5 . 2 :': 1. 25 * 
5 . 9 :.!: 1. 27 * 

7. 0 ± 1. 00 
6.7::!. 0 . 97 ¥ 

6 . 2 ... 0 . 94 * 
5. '3 ~ 1. 32 * 
5 .4 .t 1. 11 "' 
5. 6 ± 1. 30 "' 
5.2 ... 1.17 * 

7.0 ± 
6 . 5 ± 
6 . 0 ± 
5.6 ± 
5 .4 ± 

1. 00 
1. 09 * 
1. 25 * 
1. t 9 * 
1.36 * 

rLn'v'OR 

7 . 1 ;j 0. 74 
7 . 1 .. 0. 83 
5. 9 ± t. 2 4 
6 . 3 ± 1. 01 ::.-
6 . 5 ± 0 . 67 ~ 
6 .4 ::!. 0.70 X 

7 .1 :+: 0 . 74 
6 . 6 ± 0.72 'X' 

6 . 8 ± 0.92 
6 . 9 ± 0.77 
5 . 5 ± 1. JO 
6 . o ± 1. t n 
5 . 4 ± 1. 1 1 ¥ 

5 . 5 ± 1. 12 

7 .1 ± 0 . 74 
6 . 7 ... 0 . 70 ~ 
6 . 3 ... 0 . 88 ... 
5 . 8 ± 1. 36 * 
5.6 ... 1.36 ..-: 
5.5 ... 1. 30 '* 
4 .7 ... 1 .":15 )I' 

7 .1 ± 0 . 74 
6 . 7 ± 1. 18 ~ 
5 . 6 ± 1. 23 * 
5 .1 ± 1. 26 "E 

5. 5 ± 1. 36 ~ 

TCXTURC 

6 . 8 ... 0.86 
6.9 ± 0 . 7'3 
G. 9 ± 0 . 75 
6 . 9 ± 0 . 71 
6.'3 ± 0 . 73 
6.9 ± 0 . 76 

r .. o ± o. 86 
6.9 ± 0.73 
6 . 9 ± 0 . 67 
F. . 9 ± 0 . 63 
b . 9 ± 0 . 67 
b . 8 ± 0.70 
6.8 ± 0.75 
6.8 ± 0 . 75 

6.8 ± 0 . 86 

6.7 ± 0 . 93 
6 . 7 ± 0 . 85 
6.7 ± 0 . 84 
6 . 7 ± 0 . 82 
6.6 ± 0 . 82 

6.8 ± 0.86 

6 . 8 ± 0 . 78 
6 . 8 ± 0 . 73 
6 . 8 ± 0 . ?4 



TABLE C-3. TRAINED PANEL MEAN RATINGS OF QIIALITY ATTRIBUTES rOR COMPONENTS OF THE MEAL, READY-TO-EAT, INDIVIDUAL, CMRE-1> 
ArTER STORAGE AT 4°, 21°, 30°, AND ,ooc 

COFFEE ~J I TH CREAM SUBSTITUTE 

4°C 

INITIAL 
12 MOS 
30 t·105 
3G t10S 
48 t·10S 
GO t·10S 

21°C 

ItHTIRL 
12 t·105 
18 ~105 
24 t105 
30 M05 
3G ~105 

\.0 48 t105 
~ GO MOS 

30°C 

INITIAL 
G MOS 

12 t10S 
18 t·105 
24 ~10S 
30 t·105 
3G t·10S 

38°C 

INITIAL 
G M05 

12 MOS 
18 MOS 
24 MOS 

APPEARANCE 

b. 7 + 1. 9~ 
7. 1 + 0. 57 
6.5.! 0.71 
6.7.!. O.GG ~ 
b.4 .!: 0.48 '( 
6.7 + 0.45 ).; 

G. 7 + 1. '15 
7.1 + 0.57 
7.1 .. 0. 53 
6.8.!: 0.79 lE 
6.0 :!: 0.82 ,.., 
G.7 I Q.6G ;E 

F..4 + 0.48 
F..7 '! 0.45 ..-: 

G. 7 + 1. 95 
7.1 ± 0.58 
7. 1 ~ 0. 55 
7.1 ± 0.53 
7.1 :i 0.54 
b.3 + 0.71 
f..G + o.nr; 

h. 7 -t 1. 95 
7.1 + 0.64 
7. 1 ~ 0 . 59 
7.1 + 0.5G 
7 . 1 + 0.55 

ODOR 

6. 2 .. 1. 95 
6.2 .. 0.57 lE 
G.4 ± n.73 
G.4 ± rt.GG 
5.9 ± 0.48 ;.: 
6.0 ± 0.45 * 

G. 2 ± 1. 95 
6.5 ± 0.57 
G.4 ± 0.53 
6.4 ± 0. 79 
G.O ± 0.82 * 
6 . 2 ± O.GG 'IE 

5.9 ± 0.4R * 
G.O ± 0.45 ;.: 

G. 2 ± 1. 95 
6.5 ± 0.58 
G.1 ± 0.55 * 
G.3 ± 0.53 "" 
6.3 ± 0.54 
6.3 + 0.93 
5.9 ± 0.86 * 

6. 2 ± 1. 95 
6.6 ± 0.64 
b. 1 + 0. 59 
6.2 ± 0.5b ~ 
6.2 ± U.55 * 

FLAVOR 

5.7 ± 1.75 
6.0 ± 0.84 
6.0 ~ 0 .79 
5.4 ± 0.70 * 
5. 6 ± 1. 11 "" 
5.4 ± 0.90 "' 

5. 7 ... 1. 75 
6.0 ± 0.84 
6.0 ± 0.83 
5.9 ± 0.81 
5.9 ± 0.79 
5.9 :!; 0.82 
5. 5 ± 0. 07 ... 
5.8 ± 0.85 

5.7 ± 1.75 
6.0 ± 0.94 
6.0 ± 0.98 
6.0 ± 0.93 
6.0 ± 0.91 
5 .9 :+- 0 .90 
5.5 ::1 t.nn "-: 

5.7 ± 1.75 
6.0 ± 0.80 
6.0 ± n_qg 
G. 0 I 1.00 
6.0 ± 0 .% 

TEXTURE 

6. 5 ± 1. 92 
6.9 ± 0.69 
6. 9 ± o.r.? 
G. 8 :~: 0. 70 
G.8 ± 0.68 
6.0 ± 0.68 

6. 5 ± 1. 92 
6.') :+: 0.68 
6.8 .t rt.71 
G.9 ~ 0.68 
6.8 :!. 0.67 
6.8 ± 0.70 
6.A ~ n.G9 
6.8 + 0.68 

6. 5 ± 1. 92 

6.9 ..t O.b8 
6.q ± 0. 70 
6.q :t. O.G8 
6.9 ± O.G7 
G.9 + 0. 70 

F.. 5 ~ 1. 92 

6.9 ± 0.68 
fl.9 :t: 0.70 
6.9 ± 0.68 

PEANUT BUTTER 

4oc 

INITIAL 
12 MOS 
30 MOS 
36 MOS 
48 M05 
60 M05 

21 oc 

INITIAL 
12 M05 
18 t105 
24 t·10S 
30 t·10S 
36 t105 
48 ~105 
60 MOS 

30°C 

INITIAL 
6 t·10S 

12 MOS 
18 ~105 
24 ~105 
30 ~10S 
36 MOS 

38°C 

INITIAL 
6 MOS 

12 MOS 
18 t·105 
24 ~105 

APPFARANCE 

6.8 :t: 0.65 
6.7 ± 0.70 
6.7 ± U.65 
6. 7 ... Ll. r.-1 
6.7 ~ . u.?o 
6.7 ~ 0.7[1 

6.8 ± 0.65 
6.6 ~ 0.72 
6.7 ± 0.65 
6.7 ± 0.60 
6. 4 ± 1.07 "" 
6.7 .. 0 .68 
6.5 ± 0.78,., 
6.7 ± 0 .68 

6.13 ± 0.65 
6.8 ± 0.75 
G.J ± 1.14 'IE 

6.6 ± 0.84 
6.?. ± 1.03 .,.. 
6.6 I 0.86 
6.6 ± 0.02 

6.8 :!; 0.65 
6.8 ± 0.72 
6.8 :t: 0.6'1 
6.8 ± 0.613 
6.8 ± O.F.4 

t·1eanl ~~. 0.; N=-::16; Significant c.Jiffet Pnr:Ps are ind1cated b•:f 'E (p<O.U5) 

I 

ODOR 

6 . 9 ± 0.93 
6.8 ± 0.94 
6.2 .. 1.13 * 
6 . 3 .!: 1.01 ;.: 
6.3 + 1.21 ;E 

6.3 ± 1.19"" 

6.q ± 0.93 
6.8 ± 0.98 
6.8 ± 0.91 
6.7 ± 0.92 'E 

6. 2 ± 1.03 "" 
6. 3 ± 1.34 ;.: 
6. 5 ± 1.08 * 
6. 6 + 1.04 

6.9 ± 0 . 93 
6.9 ± 0.96 
6.9 :i 0.90 
6.5 ± 0.97 * 
F.. 4 ± 1. 04 "" 
6.4 ± 0.96 * 
6.4 + 0.8 * 

6.9 ± 0.93 
7. 0 ± 1.00 
6.9 ± 0.91 
6.8 ± 0.89 
6.3 ± 0.94 "" 

.. ... 

FLAVOR 

6.8 ± 0.'11 
6.6 + 1.01 
6.6 + 0.92 
6.5 + 0.9') 
6.5 ± 1.02 
6. 4 :i 1. 06 

6.8 ± 0.91 
6.7 ± 0.97 
6.7 ± 0.96 
6.7 ± 0.96 
6.6 ± 0.96 
6.6 ± 1.01 
6. 6 :t. 1. no 
6. 6 .. 1.00 

6.8 ± 0.91 
6.9 ± 0.81 
6.9 ± 0.78 
6. 1 ± 1. 12 ~ 
6.0 ± 0.85 "" 
6.6 ± 1.01 "' 
6.5 ± o.q2 y 

6.8 ± 0.91 
6.9 ± 0.77 
6.9 ± 0.74 
6.5 ± 0.52 ~ 
6. 1 ± 1. 12 'E 

TEXTURE 

6.6 ± 0.61 
6.5 :t. 0.8G 
G.5 ± 0.86 
6.4 ± 0.87 
6.4 ± 0.89 
6.4 ± 0.88 

6.6 ± 0.61 
6 . 1 ± 1. 21 * 
6. 1 ± 1. 04 * 
6.3 ± 0.97 
6.3 ± 0.94 
6.2 ± 0.95 
6 . 3 ± 0.94 
6.3 ± 0.91 

6 . 6 ± 0.61 
6.5 ± 0.72 
6.4 ± 0.79 
6.? ± 0.83 * 
6.1 ± 0.90 "'E 

6.4 ± 0.82 
6.4 ± 0.83 

b .6 ± 0.61 
6.6 ± 0.72 
6.7 ± 0.77 
6.5 ± 0.87 
6.2 ± 0.90 lE 



\0 
U1 

TABLE C- 4. TRAINED PANEL MEAN RATINGS OF QUALITY ATTRIBUfES rOR 
CHEESE SPREAD AFTER STORAGE AT 4° , 21° . ~0° , AND 38° C 

CHEESE SPREAD 

APPEARANCE ODOR FLnVOR TEXTIIRE 

4°C 

I NITIAL 6. 3 ± 1. 18 6 . 6 ± 0.99 5. 9 ± 1. 36 6 . 5 ± 1.13 
12 ~10S 7 . 2 ± 0 . 58 6 . 7 ± 0.47 6. 3 ± 1. 14 6. 7 ± 0.87 
30 ~105 6.9 ± 0. 32 5 . 9 ± 1.52 5.5 ± 1. 43 6 .4 ± 0. 52 
36 ~105 7.0 :i. 0.00 5. 9 ± 1. 45 6 . 1 ± 1. 14 6 . 6 ± 0.81 
48 ~105 6 . 7 ± 0 . 4A 5.9 ± 1.45 5.8± 1.14 6 . 4 .t 0. 70 
GO ~105 6 . 6 ± 0 .74 N5 6. 3± 0 . 46 NS 6 . 4± 0. 74 N5 6 .4± 0 .74 NS 

2 1° C 

I NITIAL !=.. 3 ± 1. 18 ab 6 . 6± 0 . 99 5 . 9 ± 1. 36 6. 5 ± 1.13 
12 M05 6.8 ± 0 .58 a 6 .3 ± 1. 42 6.0 ± 1. 2 1 6 .6 :i. O.G7 
18 t10S 6.9 ± 0 .33 a 6. 1 ± 1. 62 6 . 0 ± 1. 22 6 . 6 ± U. 73 
24 t·10S 6 . 8 ± 0.42 a 6. 0 ± 1.49 5. 8 ± 1. 23 6 . 3 ± 0 .67 
30 t·105 5 . 8 ± 0 . 63 b 5 . 7 ± 1. 34 5 . 2 ± 1. 14 6 . 2 :i. 0.63 
36 t1US 5 .6 ± 0. 5 b 5. 7 ± 1.35 5.6 ~· 1.1 2 6.2 ± 0. 75 
48 MOS 5 .6 ± 0.97 b 5. 5 ± 1. 35 4.8 ± 0 .92 6 . 3 ± 0. 67 
60 ~10S 5 .7 ± 0. 89 b 5 . 7 ± 0 .71 N5 5. 7± 1.04 NS 6 . 5± 0 .5'3 N5 

30°C 

I NITIAL 6 . 3 ± 1. 18 a 6.6 ± 0.99 a 5. 9 ± 1. 36 a 6 . 5 ± 1.13 a 
6 ~105 6. 1 ± 1. 19 a 6 . 3 ± 0.90 ab 5.6± 1.40 a 6. 3 ± 1. 10 ab 

12 t·10S 6 . 0 ± 0 . 74 a 5 . 8 ± 1.34 abc 5 . 3± 1.37 ab 6.5± 0. 67 a 
18 ~105 4.8 ± 0 . 67 b 5 .4 ± 1. 33 be 4. 3± 0 .87 be 5 .4± 1.01 b 
24 t·10S 4.8 ± 1. 03 b 5. 5 ± 1. 43 abc 4 . 4± 1. 07 be 5 . 4± 1. 17 b 
30 MOS 4. 5 ± 1.08 b 5.2 ± 1.48 c 3 . 9 ± 1. 37 c 5 . 7 ± 0. 67 a b 
36 t10S 4.2 ± 0.75 b 5. 1 ± 1. 30 c 3. 9 ± 1. 30 c 5.9 ± 0 .7n a b 

38° C 

INITIAL 6 . 3 ± 1. 18 a 6 . 6 ± 0. 99 5.9 ± 1. 36 a G. 5 ± 1. 13 a 
6 ~105 5 .9 ± 0. 59 a 6.2 ± 0.77 5 . 2 .t 0.77 a b 6 . 0± 0 .76 a hc 

12 t105 5 . 7 ± 0. 62 a 5 . 8 ± 1.47 5. 3 ± 1. 15 a b 6 . 2± n .03 ab 
18 ~105 4 . 3 ± 0. 71 b 5 . 6 ± 1. 42 4 . G :t 0 . 73 be 5.6± 0 .88 be 
24 t·10S 4 . 4 ::!. 1. 17 b 5. 4 ± 1. 58 NS 4. 1± 1. 10 c 5 . 2 ± 1. 23 c 

. .., 

M~~n~ S. D.; N=36 ; S ignif icant rliffer encPs a r e indi cated by different l e tters Cp<0.05) 
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Table D-5 

Table D-6 

Table D-7 

Table D-8 

I. 

APPENDIX D 

Methods Used for Nutrient Analyses 

Record of Nutritive Values of the Meal, Ready-to-Eat, 
Individual (MRE-1) (From Analyses of Menu Composites 
Before Storage) 

Nutritional Data of the Meal, Ready-to-Eat, Individual 
Case Composites - As-Is Basis 

Nutritional Data of the Meal, Ready-to-Eat, Individual 
Case Composites - Moisture Free-Fat Free Basis 

Meal, Ready-to-Eat, Individual - (MRE-1) - Thiamin 
Analysis of Variance on Moisture-Fat Free Basis 

Meal, Ready-to-Eat, Individual Measured Vitamin 
Content Per Average Meal Following Storage at 4°, 
21°, 30°and 38°C 

Nutritional Data of Cheese Spread, Fortified (Analysis 
of Variance on As-Is Basis) 

Nutritional Data of Cheese Spread, Fortified 
(Analysis of Variance on Moisture-Fat Free Basis) 
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Table Irl. Methcx:ls Used for Nutrient Analyses 

AOAC Methcx:ls, 'Ihirteenth E::lition (1980) 

Moisture 
Total Fat 
Protein 
Crude Fiber 
Ash 
~orus 
Chloride as NaCl 
Ololesterol 
Total Fatty Acids 

Atanic Absorption Spectrophotaneter 
calcium 
Iron 
Scxlium 
Potassium 
Magnesitnn 

other 

Reference 

As awropriate 
As awrq:>riate 

2.057 
7.065 

14.006 
2.021 

18.034 
14.149 
28.051 

~ 
AASP 
AASP 
AASP 
AASP 
AASP 

I exline Anal. Oilini.ca Acta 10, 78 (1954) 

Methcx:ls of Vitamin Assay - 'Ihi.rd Edition (1966) 

Assay 

Vitamin A 
carotene 
'lhiamin 
Riboflavin 
Niacin 
Pyrido~ 
Vitamin~ 
Ascorbic Acid 
Folacin 
Vitamin B12 

7Q-79 
104-115 
127-140 
158-164 
172-176 
212-219 
366-396 
299-306 
227-234 
262-270 

1Atanic atsortion spectrqilotanetry n-ethcx:ls are based upon solution of 
ash in acid followed by dilution arrl read.in;J. In the case of calcium am 
magnesium a further step is required in that lanthanum salt is added 
before specLiqnotaretry. '!be general procedures are described in 
"Analytical Methcx:ls for Atanic Absorption Spectrophotanetry", 
Perkin-Elmer' 1964. 

2Acta Olem. scam. 11, 34 (1957) 
J. Olranato. 27' 96 (1967) 
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TABLE D -2 . RECORD OF NUTRITIVE VALUES OF THE MEAL, REAOY- TO- EAT, INDIVIDUAL, (MRE-1) 
(FROt1 ANALYSES OF MENU COMPOSITES BEFORE STORAGE: N=5) 

TOTAL MEANS PROXIMATE SUMt1AR't' 

MENU NO. WATER PROTEIN FAT ASH CALC IUM PHOSPHORUS I~ON SODIUM POTASSIUM MAGNESIUM CHLORIDE 
(G) (G) CG) (G) CMG) CMG ) Ct1G) 01G) CMG> CMG) (G) 

1 125.63 33.49 59.44 8.32 427 798 5.98 1944 948 89 3.65 
2 123.78 50.81 54.17 7. 18 244 635 6.29 1618 867 148 3.35 
3 118.26 40.64 59 .80 8.45 3 12 766 6.32 1934 948 118 3.97 
4 101.13 41.47 50.75 7.65 236 473 6 .95 161 2 1069 152 3.93 
5 125.24 48.36 56.48 7.94 194 687 5.89 1520 1228 172 3.74 
6 169.56 32.06 41.84 9.98 28 1 529 7.14 2201 1133 111 5.77 
7 131.32 42.28 48. 18 9.76 259 635 4.61 2189 1131 104 5.63 
8 227.61 51.30 47.90 8.95 3.36 823 8.59 1955 1083 126 4.61 
9 146.12 35.47 50.00 9. 2 8 4 37 883 5.61 2001 990 92 4 .29 

10 119.50 34.20 57.03 10.03 194 654 6.76 2062 1595 126 5.45 
11 116.91 43. 15 52.50 11.81 377 1018 6.52 2955 1171 103 6.55 
1 2 94.18 42.57 SS.S2 7.82 149 5 12 6.78 1670 1194 159 4.37 

MEAN 133 . 27 41.32 52.80 8.93 287 701 6.45 1972 1113 125 4.61 
MlN 94.18 32.06 41.84 7. 18 149 473 4.61 1519 966 BB 3.35 
Mf'IX 227.61 51.30 59.80 11.81 437 1018 8.59 2954 1595 172 6.55 

Minimum MQ.!iol 33.40 267 6 .0 
Roquirgmgnt~ ( 1976) 

\0 1/3 AR 40-25 Rgqmt~ 
\0 

TOTAL MEANS VITAMINS 

A CAROTENE TOTAL A 81 82 NIACIN 86 812 E CHOLESTEROL CHO CALORIES WEIGHT 
(IU) <MG) <IU) (MG) CMG) (1'1G) <MCG ) (MCG) <MG) <MG> (G) (G) 

1 6740 0.086 6880 4.05 1. 28 7 .09 3.23 1. 112 5.35 149 120.5 1151 347 
2 1898 0.145 2134 2.32 1. 19 14.22 0.66 0.752 6.98 151 106.0 1115 342 
3 2640 0.205 2974 1. 79 0.80 8.27 2.62 1. 955 3.19 200 98.6 1095 326 
4 2234 0.335 2788 2 .34 0.92 11.94 0.92 1. 725 5.12 65 96.5 1009 297 
!5 3580 1.023 5284 3 . 33 0.99 12.84 2. 15 1.622 5.42 132 148.8 1297 387 
6 2336 0.175 2624 2.69 0.94 6.78 1.89 1.620 4. 27 96 11 5 .0 965 368 
7 2180 0.069 2290 2.68 0.84 12. 10 1.82 2. 044 4.62 151 146.7 1189 378 
8 3920 0.283 4 388 1. 96 0.80 10.17 2.55 1. 754 5.70 201 102 .7 1047 438 
9 5382 0.279 5844 3.08 0.86 10.34 2.99 1. 454 4.30 148 123.0 1084 364 

10 1778 0.368 2384 2.23 1. 16 9 .83 2. 13 1.574 5 . 27 140 172.6 1341 393 
11 3820 0.231 4 2 00 2.98 1. 35 10.64 3.71 1. 277 5.04 173 130.2 1166 355 
12 1830 0.693 2984 2 .13 0.96 13.80 1. 01 1.944 3.36 115 94.7 1049 295 

MEAN 3195 0.32-1 37~1 2.63 1. 01 10.67 2 .14 1.569 4.88 143 121.3 1126 358 
MtN 1778 0.069 2 13 4 1. 79 0.80 6 . 78 0.66 0.752 3.19 65 94.7 964 294 
Mf=!X 6740 1.023 6880 4.l)5 1.35 14. 22 3.71 2.044 6.98 200 172.6 1340 438 

Minimum t1Q~1 1670 0.53 0.67 7 .0 0.67 1067 
R'~qu i rQifoQnt~ ( 1976) 



&umlary of tlltrient Analysis of Composited Menus { 5 samples each) of 1900 stored menus w/ocoffee or candy 

MENU 1 PROXIMA TES 

WATER PROlE IN fAT ASH CALCIUM PH051"HORUS IAON SODIUM POTASSIUM MAGNESIUM CHLORIDE 
(G) (G) (G) (G) (Mti) (MG) (MG) IMG) IMGI IMG) l G' 

1 123.61 33.90 60.09 8.55 4C5 770 5.84 2030 924 86 .3.85 
2 126.76 33.49 60.03 8. 10 4:;1(, 702 5.94 1833 964 87 3.42 
3 126.11 32.7t> 58.39 8.28 426 814 6.23 1943 973 90 3.53 
4 124.14 33.60 59 .I 0 B. 19 422 C12 5.93 1~07 959 91 3.66 
5 127.56 33.56 59.61 8.45 457 814 5.94 2008 922 91 3.77 

MEAN 1:;15.63 ]3.49 5~L44 8.32 427 798 5.98 1944 949 89 3.65 
SDEV I. 70 . •15 • 71 . 19 I!) " .15 79 24 2 .17 MIN 123.61 3::!.76 58.39 o. 10 405 770 5.84 1833 922 86 ' 3.42 MAX 1::!7.!:6 33.98 60.09 B.S!::i 457 814 6.23 :2030 973 91 3.85 

f-1 MENU ' VI TAIAWS 
0 
0 

A CAROTENE TOTAL A 81 82 NIACIN 86 812 E CHOLESTEROL CHO CALORIES WEIGHT 
( lU) (lo1G) ( lU) ( ~1(.;) (MG) (t.JG) (MG) (MCG) (MGI fMG) fGI fG' 

1 6!:80 . 082 6710 3.95 1. 34 G.G7 3.33 1. 031 5.15 148 1 17.3 1146 344 
2 6770 .084 6910 3.00 1.22 6.90 3. 21 1.397 6.63 ISO 120.8 1157 349 
3 MIO .076 6530 3.90 I. 25 G.93 2.98 1.039 5.20 156 120.8 1 140 346 
4 &6YO .090 6640 4.2:! 1.:a; 7.32 3. :JI 1.046 5.23 133 123.6 "61 349 
5 7260 .091 7410 4.23 I. 33 7.33 3.32 1 .048 4.54 161 120.0 1151 349 

MEAN 67<40 .086 6080 4.05 I . 2B 7.09 3.23 1.112 5.35 149 120.5 1151 347 SDEV 3~0 .008 330 .16 .os .22 .15 • 159 .71 11 2.2 9 2 MIN 6410 .076 6530 3.HB '. 22 6 . G7 2.98 1.031 4.54 133 I 17.3 1140 344 MAX 7260 .09lJ 7410 4.23 1. 34 7.33 3.33 1. 397 6.63 161 123.6 1161 34g 

• 



.. 

&umlary of tlatrient Analysis of Composited Menus (5 samples each) of 1900 stored menus w/o coffee or carny 

MENU 2 PRO~IIJ14TES 

WATER PROlE II~ FAT ASH CALCIUM PHOSPHORUS IRON SODIUM POTASSIUM MAGNESIUM CHLORIDE (c., (G) (G) (G) (Mul ( .. 1G ) (MG) IMG) tMG) fMGl IG\ 

1 1 22 . 17 51.38 54.45 7 . 25 27'} Gu4 6.47 1662 916 153 3.sa 2 126.59 49.63 53.70 6,44 2 40 5!.13 5.02 1442 U:J2 144 2.91 3 1~3.ot 53.18 55.29 7. IS 274 1507 6 . 59 1638 920 149 3.37 4 122.58 46.28 53 . 35 7.53 2 3 2 6'}7 6.13 1669 835 ISO 3.37 5 1:?3 . 75 52.57 54.06 7.52 203 603 6.44 1677 830 142 3.52 

J.IEAN 123.78 50.81 54.17 7.10 244 b35 6.29 1618 867 148 3.3s SDEV t. 73 2 . 25 .75 .45 JO 39 . 31 99 47 s .26 MIN I :?2. 17 48 . 28 53.35 6.44 20:.1 !)\.) (, S.02 1442 830 142 2.91 MAX 126.59 53.18 S5.29 7.53 274 687 6.59 1617 920 153 3.sa 

1-' 
0 

MENU 2 VI TAM INS 

1-' 
A CAFOOTENE TOTAL A 81 82 NIACIN 86 812 E CHOLESTEROL CHO CALORIES WEIGHT ( I u) li.IG) ( lU) (MG) (MG) ( tt.G) lMG) (MCG) (MGl IMG) I G) fG\ 

1 1970 .054 2060 2.49 1.16 13 . 96 .61 . GtJI 7 .IS 150 105.2 1111 341 2 :>330 . 192 2 6 40 2.33 I .16 14 . 04 .62 .cus 7.19 140 I 07. 1 1108 343 3 1720 .364 2320 2.29 1.20 14 . 23 ' .7o .69 4 7.64 149 107.7 1141 347 4 167a .oss 1760 2 . 25 1.19 14.65 .65 1 .022 6.47 157 109.0 1109 341 5 1800 . 1)58 1090 2.27 I • I !j 14 . 2:.1 .sa .677 6.44 159 100.8 1100 339 
MEAN 1898 . t4S 2134 2 . 32 1 . 19 14.22 .66 .75 2 6.98 151 106.0 1115 342 SDEV 267 .1 36 35 2 .0'3 . 0 5 .27 .o6 • 1 ~ 1 .51 7 3.2 .1 6 3 MIN 1670 .054 1760 2.25 1.15 13. 9 6 .61 .677 6.44 140 100.8 1100 339 MAX 2330 . 364 2640 2.49 I .20 14 . 1.>5 .76 1.022 7.64 159 109.0 1141 347 



&mrnary of tlltrient Analysis of Composited Menus ( 5 samples each) of 19tl> stored menus w/o coffee or candy 

MENU 3 PROXIMI\TES 

WATER PROTEIN FAT ASH CALCIUM PHOSPHORUS IRON SODIUM POTASSIUM MAGNESIUM CHLORIDE (G) (G) (G) (G) (MG) (MG) (MG) CMG) CMG) CMGI (Gl 

1 1 I!). 84 40 . 21 59.61 0.52 311 741 6.88 1940 888 121 3.77 
2 I 15.07 40 . &4 58.61 8.2:J 307 i40 6. 73 1848 871 115 3.94 
3 119.51 40.03 61 -65 0.48 3:>1 783 6.22 1972 976 118 3.87 
4 I 18.75 41.79 60.67 9.54 315 785 5.96 1994 1010 119 4.21 
5 118.13 40.53 59.47 8.47 306 71!0 s.8o 1926 992 116 .-.og 

MEAN 118.26 40.6•1 59.30 8 . 45 312 766 6.32 1934 948 118 3.97 
SDEV 1.90 .6~ 1.36 . 13 6 23 .47 53 63 2 .18 MIN 11!:0 07 40.03 58.47 8.23 306 740 5.80 1849 871 115 3.77 MAX 119.84 41.79 61.65 8.54 321 795 6.88 1984 1010 121 4.21 

._. 
0 MENU 3 VITAMINS IV 

A CAUOTENE TOTAL A 81 82 NIACIN 86 812 E CHOLESTEROL CHO CALORIES WEIGHT ( IU) (MG) ( I U J (MG) (MG) (lolG) (MG) (MCG) (MGI CMG) CG l IG I 

1 2820 .187 3120 1.97 .05 8.19 2.65 1 .966 3.60 187 99.5 1095 328 
2 3010 .186 3310 I. 76 .71 8.33 2.53 1 . 921 3.20 20U 97.7 1081 320 3 2190 .242 2500 1. 77 .82 7.06 2.65 1 .966 2.62 193 97.9 1107 328 4 2240 .232 2620 1. 79 . 79 8.61 2.91 1 .907 3.31 209 101 .4 1J 19 331 
5 2950 .177 3240 1.64 .71 8.38 2.45 1. 933 3.22 203 96.5 1075 322 

MEAN 2640 . 205 2974 1. 79 .eo 8.27 2.62 1 .955 3.19 200 98.6 1095 328 SDEV 399 .030 348 • 12 .03 .27 .14 .027 .36 10 1 • 9 . 18 4 MIN 2180 .177 2580 1.64 .71 7.06 2.45 1.921 2.62 187 96.5 1075 320 MAX 3010 .242 3310 1.97 .as 8.61 2.81 1. 987 3.60 209 101.4 1119 331 

. .... 



• 

&umlary of tlltrient Analysis of Composited Menus ( 5 samples each) of 1900 stored menus w/o coffee or candy 

MENU 4 PROXIMATES 

WATER PI'OTEIN FAT ASH CALCIUM PHOSPIIORUS IRON SODIUM POTASSIUM MAGNESIUM CHLORIDE (G) (G) (G) (G) (MG) (II.G) (MG) (MG) IMG) fMGl I G l 
1 97 . 86 42 .37 51.79 7 .98 241 4 91 7.35 1732 1085 153 4.06 2 102.59 40 .76 49 .67 7.62 2:.15 4'>0 7 . 14 1540 1057 149 3.99 3 97.66 40 .55 50.31 7.32 2:)5 41'19 6.97 14J7 1031 149 3.63 4 103 . 24 ~0 .94 50.15 7.55 214 49~ 7. 13 1579 1037 152 3.86 5 104 . 29 4~ .75 52.83 7.99 253 4!>3 6.16 1766 1137 157 4.13 

MEAN 101.13 41.47 50 .75 7 . 65 236 473 6.95 1612 1069 152 3.9:1 SDEV 3.14 1.01 1.60 .24 14 20 .46 136 44 4 .20 MIN 97 .66 40.55 40 . 67 7 . 32 214 450 6 . 16 1437 1031 148 3.63 MAX 104.29 42 . 75 52 . 83 7.99 253 491 7.35 1766 1137 157 4.13 

1-' 
0 
w MENU 4 VITAt.tiNS 

A CAROTENE TOTAL A 91 B2 NIACIN 96 912 E CHOLESTEROL CHO CALORIES WEIGHT (I U) (MG) ( I U) (MG) (lAG) (MG) (MG) (I .. CG) (MGI IMGI IG I IG\ 
1 2400 .323 2930 2.29 .94 12.35 . 91 1.764 4.41 65 94.2 1012 294 2 :J2GO .3-12 2030 2.2G . Oli 12.!iO .98 1 . 409 5.36 71 99.1 993 298 3 2060 .401 2720 2.29 1.10 11.90 .07 1. 742 4.64 55 94.5 993 290 4 2021) .29 1 2500 2.SG .u9 12. 10 .92 1 . 783 6.24 69 95.2 996 297 5 2430 .317 2900 2.31 .eo 10.79 .92 1 .849 4 . 93 68 100 . 4 1048 308 

MEAN 2234 .335 2799 2.34 -92 11.94 .92 1. 725 5.12 65 96.5 1009 25a7 SDEV 1H9 .0'11 196 • 12 ·'' .68 .04 • 1 JIJ . 72 6 2.7 24 7 MIN 2020 .291 2500 2.26 .so 10.79 .07 1.41J8 4.41 55 94.2 993 290 MAX 2430 .401 2960 2.56 1. 10 12 .50 . 98 1.849 6.:24 71 100.4 1048 308 



&amnary od tlltrient Analysis of Composited Menus ( 5 samples each) of 1900 stored menus w/o coffee or candy 

MENU 5 PAOXIMATES 

WATER PROTEIN FAT ASH CALCIUM PHOSPHORUS IRON SODIUM POTASSIUM MAGNESIUM CHLORIDE 
(G) (G) (G) (G) (MG) (MG) (MG) fMG) fMG) fMGI fGI 

1 131.31 50 . 57 56.56 7 . 96 2•14 729 7 . 09 1528 1233 173 3.86 
2 127.541 47.36 54.98 7.79 179 677 5.44 1478 1248 175 3.6, 
3 116.77 47.39 56.18 8. 13 IU4 660 5.86 1574 1219 168 3.87 4 115.68 49.03 56.59 7.74 172 6 G9 5.24 1515 1212 172 3.67 5 124.98 47 . 45 50.09 8.08 193 700 5.ao 1504 1226 174 3.67 

MEAN 125.24 49.36 56.48 7.94 194 687 6.89 1520 1228 172 3.74 SOEV 5.83 1.42 1.11 .17 29 28 .72 3G 14 l • 1' MIN 115.60 47.36 54.99 7.74 1'/2 GtiO 5.24 1478 1212 168 3.62 MAX I 3 I. 31 50.57 59.09 B. 13 244 729 7.09 1574 1248 175 3.87 

.... 
0 ,. 

MENU 5 VlTA~INS 

A CAROTENE TOTAL A 81 82 NIACIN B6 812 E CHOLESTEROL CHO CALORIES WEIGHT (IU) (tAG) (IU) ( ~IG) (MG) (ti.G) (MG) (MCG) (~IG) fMG) fG I fOI 

1 3700 .965 5310 3.54 .98 13 . 39 2.32 1 .575 6.70 146 147.5 130f 394 :z 36:10 1 . 264 5720 3.31 1 .o1 12.iJ3 2 . 18 1 .555 4.67 124 151 . :z 1289 389 3 :Hoo 1. 387 5710 3.32 .98 11.72 2.03 1 . 563 4.69 117 152.2 1304 391 4 :noo .757 4930 3.07 .93 13.09 2. 17 1.87(1 4.U6 142 145.0 1285 374 5 3480 .'135 4 '/00 3 . 40 1. 04 I 3. 15 2.05 1 • !i4 7 6.19 131 14tt.:z 1306 387 

MEAN 3500 1. 023 5284 3.33 .99 12.64 2.15 I .622 5.42 132 148.8 1297 387 SOEV 135 .293 449 . 17 . o4 . G6 .12 • 139 .95 12 2.9 9 8 MIN 3400 .735 4700 3 . 07 . 9 3 11 . 72 2.03 1 . 547 4 . 67 117 145.0 1285 374 MAX 3700 1.397 5720 3.54 1.04 13.39 2.32 1 .970 6 . 70 146 152.2 1306 384 

.. 



.. .. ... 

&lmnary of Nutrient Analysis of Composited Menus ( 5 samples each) 1900 stored menus w/o coffee or candy 

MENU 6 PROXIMATES 

WATER PROTEIN FAT ASH CALCIUM PHOSPiiCRUS IRON SODIUM POTASSIUM MAGNESIUM CHLORIDE (G) (G) (G) (G) (lt.G) {MG) (M::>) IMGI rMGI rMGI r G' 
1 167 . 77 32 . 36 41.71 10.30 214 5 :1 6 7.67 2144 1161 110 5.70 2 168.46 32 . 55 41.89 9.65 29 9 !jJ2 7.75 2082 1100 114 5 . 4R 3 176.98 32 . 15 41.99 9.tJa 272 5 55 6 . 80 2229 1190 113 5 . 63 4 163 . 13 32 . 10 41.78 9.67 297 5 22 6.Ba 2185 1105 109 5.62 5 171 .46 31.14 41.92 10.22 265 511 6.62 2368 1107 107 6.43 

t.1EAN 1£9.56 3:! . 06 41 .04 9,98 :lSI 529 7. 14 2::!01 1133 111 5.77 SOEV 5.11 . 54 .09 .27 16 16 .53 108 41 3 . 38 MIN 163.13 31 .14 41.71 9.67 :<1 6~ 511 6. 6 2 2082 11 oo 107 5.46 MAX 176.98 32 . 55 41.92 10.30 299 555 7 . 75 2368 1190 114 6.43 

...... 
MENU 0 6 VITAMINS 

l1l 

A CAR'JTENE TOTAL A 81 8 2 NIACIN 86 812 E CHOLESTEROL CHO CALORIES WEIGHT (I U) (MG) ( IU) (MG) (MG) (MG) (lf.G) (MCG) (MGl rMGI rGt IGI 
1 223:> . 164 2500 2.63 . uo 6.21 2 . 08 1. 461 4.75 99 1 1 J. 1 957 365 2 2180 .166 245 0 2.81 .92 7.01 I . 81 1.476 3.32 100 116.3 973 369 3 2300 . 162 2570 2.GU . 91 7 . I 8 1.85 1. 511 4.16 106 116.9 973 378 4 7320 . 163 2S 90 2 . 72 1 . (19 6 . R8 1 .96 1. 812 3.g9 91 115.7 967 362 5 2650 . 221 3010 2.61 .99 6 . 62 1. 76 1 .838 5 . 15 as 113.0 954 368 

MEAN 2335 .175 2624 2. 69 . 94 6 . 70 1.89 1 .620 4.27 96 115.0 965 368 SDEV 184 .Ci2S 223 . oo . II .38 .13 .IU9 • 71 8 1.8 9 6 MIN 218:> .162 2450 2. 6 1 .uo 6. 2 1 1 . 7 6 1 .46 1 3.32 85 113.0 954 362 MAX 2650 .221 3010 2.111 I . 0 9 7.18 2 . o8 1 .939 5.15 106 116.9 973 378 



9.umlary of tlltrient. Analysis of Composited Menus ( 5 samples each) of 1900 stored menus w/o coffee or candy 

MENU 7 PROXIIAATES 

WATER PROTEIN rAT ASH CALCIU~A PHOSP~IORUS IRON SODIUM POTASSIUM MAGNESIUM CHLORIDE (G) tG) (G) (G) (MG) (MG) (MG) IMG) CMG) IMGI IGI 
1 129.23 42.89 47 . 22 9.41 262 633 4 . 12 1975 1147 109 s.1o 2 133.33 42.55 48.94 9.96 ~52 656 3 . 92 2213 1122 107 5.6~ 3 127.79 41 . 53 47.63 10.45 264 G21 5 . 21 2461 1130 tOO 6.3fi 4 133.59 41.21 49.49 9.49 267 flOG 5 . 34 2700 1094 99 5.60 5 132 . 68 43 . 21 47.71 9 . 50 252 6GO 4.58 2096 1 I GO 107 5.42 

MEAN 13 I • 32 42.28 48 .to 9. 76 259 635 4.61 2189 1131 104 5.63 SDEV 2 . 64 . 86 .95 .44 7 23 .66 180 25 4 .48 MIN 127.79 41.21 47.22 9.41 '52 606 3.82 1975 1094 99 S.to MAX 133.59 43.21 49.49 10.45 267 660 5.34 2461 1160 109 6.36 

...... 
0 

MENU 0'1 7 VITAJAINS 

A CAROTENE TOTAL A 81 02 NIACIN 86 812 E CHOLESTEROL CHO CALORIES WEIGHT ( J u) (lAG) ( 1 u) (MG) (MG) (MG) (MG) (MCG) (MGI IMG) IGI 101 

t 2140 .075 2260 2.74 . 94 12.74 1.84 1 .874 4.12 150 146.1 1181 375 2 208,) .057 2170 2.5G . 99 12.97 1. 91 2.290 4 . 96 168 146.9 1197 382 3 2200 .059 2300 2.75 .86 1 1 . 53 1.82 1 .859 4 . 09 130 144.4 1172 372 4 2190 . 07G 2310 2.71 .72 1 1.06 I. 75 I. 906 4.96 156 147.5 1200 381 5 2290 .076 2410 2 . 67 .G9 12.21 1. 76 2.290 4.96 149 148.6 1197 382 
MEAN 2100 . 069 2290 2.68 .84 12. 10 1.92 2.044 4.62 151 146.7 1189 378 SDEV 78 .oto 87 .OIJ . 13 . 8 1 .06 .225 .47 14 1.6 12 5 MIN 2080 . 057 2170 2. 56 .69 11 . 06 1. 75 1.859 4.09 130 144.4 1172 372 MAX 2290 .076 2410 2 .• 75 .99 12 . 97 1. 91 2.290 4.96 168 148.6 1200 382 

• 



... 

SJmnary of tlltrient Analysis of Composited Menus (5 samples each) of 1900 stored menus w/o coffee or candy 

MENU 8 PROXIMATES 

WATER PROTEIN FAT ASH CALCIUM PHOSPHORUS IRON SODIUIA POTASSIUM MAGNESIUM CHLORIDE (G) (G) (G) (G) (MG) (MG) (MG) (MG) IMGl IMG l (Gl 
1 224 . 17 50 . 92 45.99 8.98 333 799 9.07 1987 1054 121 4.75 2 229 . 50 51.93 47. t 8 9.16 J~S o&o 8 . 81 2017 1097 132 4.63 3 24!3 . 111 50.64 so. 12 8.83 34~ 817 7 .87 1892 1092 127 4.41; 4 230 . 88 52.14 47.87 8.65 317 806 8.tft 19 t 1 1096 123 4.SR 5 229.72 50.87 48.34 8.9-1 336 023 8.41 1970 1076 128 4.65 

MEAN 227.61 51.30 47 . 90 8.95 336 an 8.59 1955 1083 126 4.61 SDEV 3.35 . 68 1.52 • 13 t 2 27 .47 52 19 4 • 1 1 MIN 2:1 3 . 81 50.64 45 .99 8 . 83 317 799 7.87 1892 105 4 121 4.41; MAX 230.88 52 . 14 50.12 9 . 16 348 868 9.07 2017 1097 132 4.75 

..... 
0 MENU 8 VI TAlA INS -...] 

A CAROTENE TOTAL A Bt 82 NIACIN 86 912 E CHOLESTEROL CHO CALORIES WEIGHT ( I U) (lAG) l IU) (MG) (MG) (MG) (MG) (MCG) (MGl IMGl IGl IGl 
1 4920 .294 54 tO 1.86 .73 9.50 2 . 38 1.727 6.05 194 101 . a 1025 432 . 2 3920 .:!82 4390 t. 98 .79 10.:;7 2.42 1.762 5.29 167 102.7 1043 441 3 40~0 . 284 4550 1.97 .74 10.05 2.88 1.748 6.12 184 103.6 1068 437 4 3370 .277 3830 1. 98 .84 1 t .01 2.51 ' . 76 t 6,16 233 100.6 1042 .uo 5 3300 .279 3760 1. 99 . e9 9.74 2.57 1. 77 t 4 .87 226 104 .a 1058 443 

MEAN 3920 .283 4368 1.96 .so 10. 17 2.55 1.754 5.70 201 102.7 1047 438 SOEV 655 .006 666 .06 .06 .6t .20 .017 .59 28 1.6 . 17 4 MIN 3300 .277 3760 t.IJ6 .73 9.50 2 . 38 1.727 4.87 167 100.6 1025 432 MAX 4920 .29-1 5410 1.99 .89 1' . 01 2.88 1 .77 1 6. t 6 233 104.8 1068 443 



&urmary of tllt.rient. Analysis of Composited Menus (5 samples each) of 1900 stored menus w/o coffee or candy 

MENU 9 PROXI,1A1ES 

WATER PROTEIN fAT ASH CALCIUM PHOSPHORUS IRON SODIUM POfA SSIUM MAGNESIUM CHLORIDE (G) (G) (G) (G) (tAG) (MG) (MG) IMG) IMGI IMG\ IG\ 
1 143 . 89 35.68 49 . 42 9 . 84 446 H93 5.44 2105 1030 94 4.7q 2 149.79 36 . 1 1 49.73 9 . 56 426 0 !: 3 5.91 2075 9 96 92 4.6!1 3 t4G.7t :t5. 77 50.93 9 . 57 446 070 5 . U5 2119 'Hi 1 91 4.60 4 145.77 34.66 5o . sa 9 . 66 431 919 5 . 4] 21 ... , 97J 90 4.56 5 145.44 35.15 50.45 7.74 436 879 s. 40 150:l YY4 94 2.81 

MEAN 146.12 35.47 so.oo 9.29 437 883 5 . 61 2001 990 92 4.2~ SDEV LBO . 57 ·97 .86 8 25 .25 202 29 2 .83 MIN 14l.09 34.66 48.42 7 . 74 420 o~,J 5.40 1502 9 b 1 90 2.81 MAX 148 . 79 36. 11 50.83 9 . 84 446 ~19 5.91 21tl!i 103U 94 4. 7til 

f-' 
0 
()) 

MENU 9 VITAMINS 

A CAROTENE TOTAL A 81 02 NIACIN 06 012 E CHOlfSTEROL CHO CALORIES WEIGHT (IU) (MG) tlU) (MG) (MG) (II.IG) (MG) IMCG) (MG) IMG) IG) IG' 
1 5190 .276 5650 3 . 09 . 83 10.09 3 . o1 1 . 815 4 . 72 145 125.2 1071 383 2 5700 .277 6160 3.25 . at 10 . 71 2.Q9 1.108 4.80 151 125.0 1092 369 3 5240 . 281 5710 2 . 70 .84 9 . 07 2 . 96 1 . 462 4.02 120 122 . 5 1091 365 4 5230 .?.71 5680 3 . 08 .IH 10. 1 :l 2.UG 1.447 3.62 1!>2 12 I. 1 1078 362 5 5550 .288 6020 3 . 20 .94 10.08 3.24 1.440 4.]2 162 121.3 1080 360 

MtAN 5392 .27~ 5844 3.08 . eG 10.34 2.99 1.4!> 4 4 . 30 148 123.0 1084 364 SOEV 22i .006 231 . 18 .o5 .44 . 15 . 250 .49 13 2.0 7 .. MIN 5190 .271 5650 2 . 7U . 81 9 . 07 2 . 86 1. I 00 3.62 128 121 • 1 1078 360 MAX 5700 .288 6160 3 . 25 .94 10 . 8~ 3.24 1 . 815 4 . uo 16 2 125.2 1092 36g 

• 



L .. • 

9lnrnary of tlltrie~t Analysis of Composited Menus { 5 samples each) of 1900 stored menus w/o coffee or carxiy 

MENU 10 PROX lr.IAT ES 

WATER PROTEIN FAT ASH CALCIUM PHO~P!-iQAUS IRON SOD I Ur.t POTASSIUM MAGNESI:.~, CHLORIDE (G) I G) (G) (G) (MG) (P.IG) (MG) IlliG) IMG) IMG) IGl 
1 117.08 35.:?9 56.19 9. 77 202 686 6 . 99 1962 1613 124 5.20 2 114 .a:z 31 .eo 57.39 9.53 191 629 6.95 1964 1582 127 5.0Q 3 125.31 36.04 56.54 9.99 Hit GOg 7. 17 2099 1557 t23 5.57 4 117.68 33 . 79 57.76 10.39 193 GUt 6 . 30 2189 1606 126 5.91 5 122.61 34 . 10 57.29 10.47 193 61:12 6.t:2 2094 1617 128 5.48 

MEAN 119.50 3~ .20 57.03 10,03 194 6 5 4 6.76 2062 1595 126 5.45 SDEV 4 .32 1.62 .64 . 40 4 34 .38 97 25 2 ,J, MIN 114.R2 31 .lJO 56.19 9,53 ,q, 
609 6.30 1962 1557 123 5.0!1 MAX 125.31 36 . 04 57.76 10.47 202 686 7. 17 2199 1617 128 s.e1 

1-' 
0 MENU 10 
\0 

VITAM INS 

A CAROTWE TOTAL A 81 82 NIACIN 86 812 E . CHOLESTEROL CHO CALORIES WEIGHT ( 1 u) (Mul (IU) (MG) (I.IG) IM:AI (MG) (MCG) (MG) fMG) fGl fGl 
1 1981) . 337 2540 2.33 1.16 10.00 2.02 1.551 5.04 143 169.5 1325 398 2 1760 . 378 23ao 2.12 t . o8 9.65 1 . at 1.544 5.02 127 172.4 1333 386 3 1670 .346 2240 2.19 I . 15 9.95 2.19 1 . 19 5 4.38 147 170.3 1334 398 4 1u5u .354 2240 2.24 '. :<2 9.84 2.20 1 .575 5.91 138 174. 1 1351 394 5 1830 .421 2520 2.29 I. 20 9 .63 2.33 2.006 6 . 02 144 176.7 1359 <401 

MEAN 1778 .368 2384 2.23 1.16 9 . 83 2.13 1. 574 5.27 140 172.6 1341 393 SOEV 134 .034 145 .o8 .o5 ,,o • 21 .:?88 .68 8 2.9 14 7 MIN 1650 .337 2240 2.12 I .cu 9.63 1.81 1. 195 4.30 127 169.5 1325 386 MAX 1980 .421 2540 2.33 1.22 10.08 2.33 2 . 006 6.02 147 176.7 1359 401 



Slnlnary of tllt.rient. Analysis of Composit.ed Menus ( 5 samples each) of 19 00 stored menus w/ o coffee or cardy 

MENU 11 PROitlMAlES 

WATER PROTEIN FAT ASH CALCIUM PHOSPHORUS IRON SODIUM POTASSIUM MAGNESIUM CHLORIDE 
(GJ (G) (G) (G) (MG) (MG) (MG) IMGI fMG) fMGl fG\ 

1 120.33 44 .23 so. 13 12.34 3:.18 1062 5.76 3012 1198 101 6.1)!> 
2 116.97 41 .91 55.11 1 1. 74 342 10~5 6.05 2867 1160 96 6.65 
3 115. 12 44 .68 56.65 11.72 405 1003 6.45 ~981 1179 107 6.41 
~ 113.79 41.81 48.34 1 I . 74 404 1005 6.90 2983 1153 107 6.4A 
5 118.31 43.10 !;2.30 1 1. 53 396 :397 7.43 2931 1167 108 6.2A 

MEAN ttG.91 43.15 52 .50 1 1 . 81 377 1019 6.52 2955 "71 103 6.5!> 
SOEV 2.58 1. 31 3.43 . 31 34 26 .67 57 19 5 .25 
MIN 113.79 41 . 01 48.34 1' . 53 33U 997 s. 76 2867 1 153 96 6.2A 
MAX 120.33 44 . 68 56.65 12.34 405 1062 7 . 43 3012 1199 107 6.95 

.... .... MENU 11 VITAM INS 0 

A CAROTENE TOTAL A 01 82 NIACIN 86 812 E . CHOLESTEROL CHO CALORIES "EIGHT 
( lU) (rAG) (lU) (MG) ( r.1G I (M:O) ( P.~G) CMCG) (MG\ ffAG) fG) 10\ 

1 3810 .259 4240 2.99 1. 37 11 . 16 3.67 1 . 439 6.12 151 132 .a 1159 360 
2 4000 .224 4370 2 .95 1. 32 10.67 3 . 77 1.423 5.34 185 130.0 1184 JSfl 

3 3870 .240 4260 3.01 1. 29 10.75 3 .58 1.075 6.09 208 130.1 1201) 358 
4 381JO . 193 4200 3 .07 1. 38 10.36 3.69 1.036 4.83 135 129 . 6 1121 345 
5 3540 .237 3330 3 . 01 t. .:;a 10 .25 3.82 1.414 2.1JJ 187 128.4 1157 354 

MEAN 3820 .231 4200 2.~8 1. 35 10.64 3.71 1.277 5.04 173 130.2 1166 355 
SDEV 171 . 024 164 .07 .04 .36 .09 .203 1.35 30 1.6 33 8 
MIN 3540 .193 3930 2.00 1 .29 10.25 3.58 1 .036 2.83 135 128.4 1121 345 
MAX 4000 .259 4370 3.07 I. 38 1 1. 16 3.82 1.439 6.12 208 132 .a 120i 360 

I II # 



~ • 

&unmary of tl.atrient Analysi s of Composi ted Menus ( 5 samples each) of 1900 stored menus w/o coffee or candy 

MENU 12 PROXlMATES 

WATER PROTEIN FAT ASH CALCIUM PHOSPHORUS IRON SODIUM POTASSIUM MAGNESIUM CHLOAIOE 
(G) (G) (G) (G) (MG) (rf.G) (MG) f MGl fMGl fMGl (Ql 

1 94.59 43.5~ 57 . 23 8. 12 147 516 7. 2 0 1745 1232 168 4 . 65 
2 91.38 42.73 55.8-1 7.83 142 502 6 . 38 17 2 0 120-1 154 4 . 44 
3 93 . 22 40.62 56 . 19 7.45 149 4 88 7 . 01 1598 1113 155 4 . 09 .. 94.29 44 . 64 58 . 98 9 . 35 165 5 38 7.03 1743 1263 165 ... 62. 

5 97.44 41 . 28 49.34 7 , 36 143 516 6 . 30 1544 1157 152 4.0. 

MEAN 94.18 42.57 55 . 52 7 . 82 149 512 6 . 78 1670 1194 159 4.37 
SOEV 2 . 21 1.64 3.66 , 42 9 19 .41 93 60 7 .29 
MIN 91 . 38 40 . 62 49 . 34 7 . 36 142 4 BU 6.30 1544 111 3 152 4.04 
MAX 97.44 44 . 64 58 . 98 8 . 35 165 538 7 . 20 1745 1263 168 4.65 

..... ..... 

..... MENU 12 VITAMINS 

A CAROTENE TOTAL A 8 1 82 NIACIN 86 812 E CHOLESTEROL CHO CALORIES WEIGHT 
(IU) (MG) (lU) (MG) (MG) (MG) (MG) (MCG) (MGI f MGl I G) IGl 

1 20 10 . 7 64 3280 2 . 19 .93 14 . 0 9 1.05 2.09 9 3 . 30 123 96.3 1075 300 
2 1650 . 7 40 2080 2 . 0 3 .go 13 . 92 . g6 1. 741 3.48 116 92.3 1043 290 
3 2350 .643 3420 2 . 07 . 9 3 13.43 1. 11 1 .75 2 3 . 21 108 94.6 10ft8 292. 
4 1540 .G88 2690 2.09 1 • 16 14.37 1. 01 1 . 834 3 . 3 6 1 31 99.5 1107 308 
5 1600 .630 2650 2.26 .86 13. 18 . 95 2 . 292 3 . 44 97 91.1 973 287 

MEAN 1830 . 693 2984 2 . 13 . 96 13.80 1 . 01 1 .944 3 . 36 115 94.7 1049 2115 
SOEV 344 .059 349 . 10 • 12 . 49 . 01 .242 . 1 1 13 3 . 3 so 8 
MIN 1540 . 6 30 2 650 2.03 . 8 6 13 . 18 . 95 '. 74' 3 . 2 1 97 91 .1 873 287 
MAX 2350 . 7134 3420 2 . 26 1. 16 14 . 37 1 . I 1 2.292 3.48 131 99.5 1107 308 



TABLE D-3. ,NUTRITIONAL DATA OF t1EAL, READY-TO- Em, INDIVIDUnL CASF Cm1F"OSITES - AS IS BASIS 

VITAMIN A CAROTENE THIAt'IIN 

SO. PI<G . RIGHT AWAY SO. PI<G. RIGHT Alo!AY SO. rKG. RIGHT AWAY 

4°C 

INITIAL 9 1D ± lOG 930 ± 5 0.13 '!" 0.01 0.13 ± 0.00 0.?0 ± 0 . 02 O.GG ± 0 . 03 
12 t·10NTHS 957 ± 53 904 ± 17 0 .1 8 ± 0.01 0.12 ± 0.00 O.GG -+:: 0.01 0.59 ± 0 . 02 
30 t10NTHS 113B ± 70 1063 ± ]5 0.14 ± 0. 03 0.16 ± 0.02 n.77 ~ o.o5 0.67 ± 0.02 
36 t•10NTHS 1130 ± 3G 117B ± 10 0.12 ± O.IJ:? o. lG ± ·o. 02 O. GO ± 0.04 0.60 ..!: 0.03 
48 MONTHS 845 ~ 55 770 ± 167 0.09 ± O.U2 0.10 ± 0.02 O. G=l ± 0.01 0.56 '+: 0.05 
GO t·10NTHS b4 1 + 6':1 G48 '+: 27 0.10 ± 0.01 [1.11±0.01 0.50 ;to 0.04 0 . 4CJ >: 0. 02 

21°C 

INITIAL 9 10 ± l OG 930 ± 5 0. 13 ± 0.01 0. 13 ± 0.00 0 . 7 1 ± 0 . 0;? 0 . 66 ..!: 0 . 03 
12 ~10NTHS 952 ± 10 994 ± 112 0. 10 + 0.110 0. 11 ± 0. 01 0 . 57 ± 0 . 02 0.60 ..!: 0 . 02 
18 t10NTHS 780 ± 137 1133 ± 1B 0. 13 ± 0.01 0.09 ± 0.01 O.G4 ± 0.00 0.65 ct 0.00 
24 MONTHS 716 ± 1G 8 13 ± 14 0. 08 + 0. 01 0.08 ± 0.01 0.69 ± 0 . 03 0 . 65 ± 0.01 

..... 30 MONTHS 1115 + 44 992 ± 51 0. 12 ± 0.0? 0.14 ± 0.00 0 . 70 ± 0 . 02 0.63 '+: 0.02 ..... 3G fo10NTHS 1001 ± 2 893 ± 18 0.12 ± u.no 0. 12 ± 0.00 0.56 ± 0.02 0.56 '+: 0 . 0 1 N 
48 t10NTHS 740 ..!: 105 980 ± 152 0.08 ± O.n3 U.U8 ± O.UO 0 . 5G ± 0.01 0.50 + 0.08 
GO t10NTHS 743 ± 137 569 ± 41 0.11 '+: 0. 02 0.17 ± 0.02 0.41l ± 0. 01 0.5-=t '+: 0.02 

30°C 

INITIAL 910 ± lOG 930 ± 5 0. 13 ± 0.01 0. 13 ± 0.00 0.71 ± 0 . 02 0.66 ± 0.02 
6 MONTHS 923 + 11 9 755 ± 83 0.09 ± 0.01 0.09 ± 0.01 O. G6 ± 0.02 0.67 + 0.03 
12 ~10NTHS 1062 ~ 120 893 ± 22 0.09 +. 0.02 0.09 ± 0.02 0.58 ± 0.02 o.sn .. o.o1 
18 t10NTHS 719 ± 34 8G8 ± •15 0.12 ± 0.00 0.07 ± 0.00 0.58 ± 0.02 O.G2 -+: 0 . 01 
24 MONTIIS 795 ± 72 595 ± 44 0.09 + 0.01 0.08 ± 0.01 0.62 ± 0.03 0.64 + 0.01 
30 t10NTIIS 971 ± 64 947 ± 2n 0. 15 + 0.01 0. 13 ± 0.01 0.65 ± 0 . 02 0.57 ± 0.02 
3G t·10NTHS 952 ± 63 838 ± 511 0.14 + 0.02 0.13 + 0.01 0.56 ± 0.02 n. 56 ± 0.01 

3B°C 

INITI AL 9 10 ± lOG 930 :t 5 0.13 ± O.lll 0.13 ± 0.00 0.71 ± 0.02 O.GG ± 0 . 03 
G MONTHS 743 ± 29 680 ± 65 0.08 ± 0.01 0.07 ± 0.01 0 . 60 ± 0 . 02 0 . 63 ± 0.03 
12 t10NTHS 943 ± 78 948 ± :n 0 .10 ± 0.00 0.08 ± 0.00 0.53 ± 0 . 03 0.56 ± 0.01 
18 t10NTHS 786 ± 33 855 ± 5 1 0.09 ± 0.01 0.08 ± 0.01 0.52 ± 0 . 02 0 . 56 ± 0.01 
24 fo10NTHS 742 .. 77 562 ± 33 0 . 08 ± 0.01 0.09 ± 0.01 0.54 ± 0.05 0.58 ± 0.01 

~ , .... 



l 
') ~ ... 

TABLE 0- 3 . NUTRITIONAL DATA OF NEAL, READY- Tn-EAT CASE COMPOSITES - AS- IS BASIS 

RIBOFLAVI N NIACI N PYRIDOXI NE 

SO. PKG. RI GHT mmv 50 . PI<G. RI GHT A~JnY SO. PKG. RIGHT mJAV 

4°C 

I NITIAL 0. 23 ± 0.02 0. 3 1 ± 0 . 02 2.82 ± 0. 12 3.03 ± 0.08 0 . 48 ± 0. 0 1 0. 57 ± 0.03 
12 MONTHS 0. 26 ± 0.01 0 . 3 1 ± 0.00 2.95 ± 0.1 0 3 .10 ± 0 . 00 0 . 49 ± 0 . 03 0 . 58 ± 0.04 
30 ~10NTIIS 0 . 26 ± 0.01 0 . 30 ± 0.00 3.32 ± 0 . 08 3 . 37 ± 0 .24 0.44 .!: 0.01 0. 55 ± 0 . 02 
36 ~10NTHS 0. 24 ± 0. 01 0 . 3 1 ± 0 . 02 2 . gs ± 0.13 3 . 35 ± 0 . 05 0. 56 ± 0 . 03 0.67 ± 0.11 
48 1·10NTHS 0.1 9 ± 0.01 0 .22 ± 0.01 2. 63 + 0.12 2 . 83 ± 0.12 0. 76 ± 0.04 0 . 69 ± 0 . 12 
60 t10NTHS 0 . 17 ± 0 . 0 1 0 . 22 ± 0 . 01 3. 37 ± 0 . 16 3 . 43 ± 0 . 18 0. 55 ± 0. 0•1 0 . 72 ± 0 . 08 

21 oc 

I NITIAL 0. 23 ± 0 . 02 0. 3 1 ± 0 .02 2 . 82 ± 0.12 3 .03 ± 0.08 0 . 48 ± 0.01 0.57 ± 0.03 
12 t10NTHS 0 . 25 ± 0.00 0 .32 ± 0 . 02 2.87 ± 0. 08 3 . 15 ± O.OD 0 . 49 ± 0.02 0 . 57 ± 0.02 
18 t·1DNTHS 0 . 24 ± 0.02 0 .31 ± 0 . 00 2.87 ± D. 03 3 .10 ± O.D5 0 .59 ± 0.03 0.56 ± 0 . 08 

1-' 24 t·10NTHS 0 . 24 ± 0 . 02 0. 3D ± U. Ol 2.70 ± 0. 111 2. 80 ± 0.05 0.46 ± D. 07 0. 52 ± D.D7 
1-' 30 MONTHS 0. 24 ± 0 . 00 D. 31 ± 0.01 3 .42 ± 0. 16 3. •12 ± 0. DB 0. 45 ± 0.01 0 . 48 ± D. 02 w 36 t·10NTH5 0 . 29 ± 0.00 0. 30 ± 0. 01 3 .13 ± 0 .03 3. 18 ± D. 15 0. 56 ± 0 . 08 0. 65 ± O. D5 

48 t·10NTHS 0 .21 ± 0 . 03 0. 23 ± 0.01 2 . 65 ± O. D'l 2 . 83 :t D.19 D. 65 ± D.08 0. 68 ± O. D4 
60 ~1DNTHS 0 . 16 ± 0 . 02 0.1 8 ± 0 .110 3.25 ± 0 . 18 3 . •l 2 ± D. 06 D.56 ± 0 . 06 0. 52 ± O. D4 

30°C 

INITIAL 0. 23 ± O.D2 0. 3 1 ± 0 .02 2 . 82 ± 0 . 12 3. 03 ± 0 . 08 0 .48 ±' 0 . 01 0. 57 ± 0 . 03 
6 t·10NTHS 0. 27 ± 0 . 02 0 . 34 ± 0.00 2.82 ± 0.08 3. 10 ± 0. 05 0 .57 ± 0 .06 0 . 61 ± 0 . 01 

12 t'10NTHS 0. 26 ± 0 . 01 0 .33 ± 0 . 01 2.87 ± 0.1 2 3.28 ± 0 . 06 0. 45 ± 0 .01 0 . 57 ± 0.04 
18 t·10NTHS 0. 25 ± 0.00 0. 33 ± 0 . 02 2.78 ± 0.08 3. 08 ± 0 . 08 0.55 ± 0.05 0. 60 ± 0.01 
24 t10NTHS 0. 24 ± 0.02 0. 26 ± 0 . 00 2.82 ± 0 . 03 2.95 ± 0 . 05 0 .37 ± 0 .02 0.49 ± 0 . 02 
30 t·10NTHS 0. 24 ± 0.00 0 .30 ± 0.111 3 . 78 ± 0.38 3.30 ± 0 . 09 0 .47 ± 0 . 03 0 . 47 ± 0 . 04 
36 MONTHS 0 . 26 ± 0 . 0 1 0 . 20.!.; 0 . [)1 J. 12 ± 0 . 08 3.00 ± 0 . 10 0.54 ± 0. 04 0. 70 :t 0. 06 

38°C 

I NI TIAL 0. 23 ± 0 . 02 0 .31 :!; O. U2 2.82 ± 0.1 2 3 . 03 ± 0 . 08 0 . 48 ± 0 . 01 0 . 57 ± 0 . 03 
6 1·1DNTHS 0. 27 ± 0 . 01 0 . 3•1 ± 0 . DO 2.78 ± 0. 10 3. 05 ± 0 .09 0 . 49 ± 0 . 11 0. 59 ± 0 . 03 

12 t·1otHHS 0 .25 ± 0 .01 0. 32 ± 0 . 01 2 . 94 ± 0.10 3 . 20 ± 0 . 10 0 . 45 ± 0.01 0.49 ± 0 . 01 
18 ~10tHHS 0. 26 ± 0 . 01 0 . 30 ± 0. 03 2 . 75 ± 0.09 2.97 :t 0 . 08 0.46 ± 0. 0 1 0. 53 ± 0.02 
24 MONTHS 0. 2•l + 0. 01 0 . 26 :t 0. 00 2 . 75 :t 0 . 13 2 . 98 ± 0.1 2 . 0. 31 ± 0. 02 0.45 ± 0 . 04 



TABLE D-3. NUTRITIONAL DATA OF t1EAL, READY-TO-EAT, INDIVIDUAL CASE COMPOSITES - AS-I S BASIS 

VITAt11 N B12 VITAt1IN E 

SO. PI<G. RIGHT AWRY SO. PI<G. R I r,tn m~AY 

4°C 

HHTIAL 0.61 ± 0.04 O.G8 ± 0.03 0.61 + 0.04 0.68 + 0.03 
12 ~10N1HS 0 . 48 ± 0.02 0. ·43 ± 0. 03 0. 24 ± 0.06 0.44 .. 1).03 
3U ~10NTHS 0.41 ± 0. 02 0.39 ± 0.02 2 .10 + o.oq 1. 70 ~ 0. 05 
36 t10NTHS 0.48 ± 0.01 0.43 ± 0.02 1. 98 ± 0.03 1.90 I IJ.U5 
48 t·10NTHS 0.57 ± 0.30 0.39 ± 0.02 2 .82 ± 0.80 1. 70 1: IJ. 18 
60 ~10NTIIS 0.48 ± 0.04 0.48 ± 0.05 1. 98 -+; 0. 16 1. 72 + I I. 14 

2 1oc 

I NITIAL O.G1 ± 0.04 0 .68 ± 0.03 0.61 ± 0.04 0. 68 ± 0.03 
12 ~10NTHS 0 . 47 ± 0 . 04 0.43 ± 0.01 0.32 :t" 0.06 0.•13 ± 0 .01 
18 MONTHS 0.34 ± 0.03 0. 29 ± 0 . 01 1. 25 ± 0.09 1. 12 ': u. 28 

...... 24 ~10NTHS 0.-=lG ± 0.01 0.34 ± 0.01 1.28 ..!: 0 . 03 1. so + n. 18 

...... 30 ~10NTI IS 0 . 40 ± 0.05 0 . 36 ± 0 . 02 2. 12 ± 0. 20 1. 85 + 0. 05 
~ 36 t10NTHS 0.47 ± 0 . 02 0 . 43 ± 0.01 1. 72 ± 0. 12 1. 72 ± 0. 06 

4B ~10NTHS 0 . 31 ± 0. 12 0. 37 ± 0. 01 1.30 ± 0. 35 1. 12 ..!: 0. 08 
GO ~10NTHS 0.43 ± 0.01 0.42 ± 0 . 15 2.0~ -t 0 . 18 1. gs .!. n.23 

30°C 

INITIAL 0.61 ± 0.04 0.68 ± 0.03 O.Gl ± 0.04 0.68 ..!: 0.03 
6 t·10NTHS 0.50 ± 0.02 0.14 ± 0.02 1. 62 ± 0 . 10 1. 25 ± 0 . 09 

12 ~10NTHS 0.44 ± 0.01 0. ·l2 .!. 0. 02 0.68 ± 0.08 0.42 ± 0.02 
18 ~10NTHS 0. 30 ± 0.02 0.28 ± 0.02 LU8 ± 0.18 0.50 ± 0.61 
24 ~10NTHS 0.35 ± 0.01 0.35 ± 0.00 1. 34 ± 0.23 1. 65 ± D. 13 
30 110NTHS 0.37 ± 0.01 u. 36 ± 0. 01 1.53 -+; 0 . 08 1. 68 + 0. 10 
36 ~10NTHS 0.44 ± 0.01 0.40 ± 0.02 1.58 ..!: 0.03 1.58 + n. n1 

38°C 

INITIAL O.G1 ± 0.04 O.G8 + 0.0':1 11.61 ± 0.04 0.68 + 0.03 
6 ~10NTHS 0.51 ± 0.01 0.42 + 0. 01 1. 27 ± 0.13 1.03 ± 0 .06 

12 t·10NTIIS 0.42 ± 0.01 0.41 ± O.U1 0 . £:.7 ± 0.76 0.41 + fJ.01 
18 t10NTIIS 0.28 ..!: 0.02 0.28 ± 0.01 1. 27 ± 0. DIS 0 . 54 ..!: 0.58 
24 ~10tHHS 0.31 :t 0.01 0. -=13:!: 0.04 1. 34 ± 0. 14 1. 70 ± 0. 05 

f ... 



...... 

...... 
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TABLE D- 4. NUTRITIONAL DATA OF THE MEAL, READY- TO-EAT, INDIVIDUAL CASE COMPOSITFS - MOISTURE FREE - FAT FREE BASIS 

4° C 

INITIAL 
12 MONTHS 
30 MONTHS 
36 MONTHS 
48 MONTHS 
60 MONTHS 

2 1°C 

INITIAL 
12 MONTHS 
1B MONTHS 
24 MONTHS 
3 0 MONTHS 
36 MONTHS 
48 MONTHS 
60 MONTHS 

30°C 

INITIAL 
6 MONTHS 
12 MONTHS 
1B MONTHS 
24 MONTHS 
30 MONTHS 
36 MONTHS 

38°C 

INITIAL 
6 MONTHS 
12 MONTHS 
18 MONTHS 
24 MONTHS 

VITAMIN A CIU> 
SO. PKG. RIGHT AWAY 

1878 ± 223 b 
2004 ± 102 b 
23 29 ± 128 a 
23 3 6 ± 75 
1749 ± 8 2 
1294 ± 9 1 

a 
b 
c 

1878 ± 
2001 ± 
1604 ± 
1894 ± 
2315 ± 
2071 ± 
1560 ± 
1536 ± 

1878 ± 
1CJ2 1 ± 
2218 ± 
1487 
1646 ± 
2035 ± 
1980 ± 

223 a bc 
29 abc 

294 b e 
39 a bc 
96 a 
10 ab 
23 c 

295 c 

223 a bc 
244 a bc 
2 49 a 
7 1 c 
140 b e 
15 0 a b 
138 a b 

1878 ± 223 
1558 ± 6 4 
1%6 ± 17B 
1665 ± 9 0 
1570 ± 172 t·JS 

1892 ± 25 be 
1861 ± 40 be 
2166 ± 106 a b 
2418 ± 44 a 
1586 ± 3 40 c d 
1330 ± 57 d 

1892 ± 
2094 ± 
2340 t. 
1655 ± 
2041 ± 
1842 ± 
2019 ± 
1180 ± 

1892 ± 
15 5 5 ± 
1827 ± 
1786 ± 
1240 ± 
1966 ± 
1722 ± 

25 be 
229 ab 
3 1 a 
19 c 
110 a bc 
46 be 
3 43 a bc 
8 2 d 

25 a 
163 b 
68 a 
113 a 
102 c 
57 a 
107 a b 

1892 ± 25 a b 
1404 ± 135 c 
19 47 ± 5G a 
1756 ± 82 b 
11 72 ± 69 d 

CAROTENE Cmg) 
SO. PKG. RIGHt AWAY 

0. 26 ± 0. nt 
0. 25 ± 0.02 
0. 28 ± 0.07 
0. 26 ± 0.04 
0.18 ± 0.03 
0. 2 1 ± o.n3 NS 

0 .2G 
0. 2 1 
0. 26 
0 . 16 
0. 2 4 
0 .25 
0. 17 
0 . .25 

± 0 . 01 a 
± 0. nt a b 
± 0.01 a 
± 0 . 01 L 
± 0.03 a 
± 0.01 a 
± 0 . 0 7 b 
~ o.n5 a 

0. 26 ± 0 . 01 b 
0 .20 ± U. 0 2 c 
0 . 20 ± fl. U3 c 
0. 26 ± 0.02 b 
0.18 .±: U. 0 2 c 
0. 3 1 ± 0 . 0 2 a 
0 .30 ± n. o3 a 

0. 2F. :!. 0 . 01 a 
0 .17 ± 0 . 0 2 c 
0. 2 1 ± 0.00 b 
O. l CJ ± 0.02 b e 
0. 17 ± 0 . 02 c 

0. 27 ± 0.01 b 
0. 25 ± 0 . 00 b 
0.34 ± 0.03 a 
0.33 ± 0.03 a 
0. 20 ± 0.03 c 
0 .22 ± 0.02 be 

0. 27 ± 0.01 b 
0. 2 4 ± 0.02 b 
0.19 ± 0.02 c 
0.17 ± 0.01 c 
0. 28 ± 0.01 b 
0. 25 ± 0.01 b 
0. 16 ± 0.0~ ,-
0.44 ± D. 04 a 

0. 27 ± 0 . 01 a 
0.19 ± 0.01 b 
0 . 19 ± 0.04 b 
0.14 ± 0. 00 c 
0 . 17 ± 0 . 0 2 be 
U. 27 ± 0 . U1 a 
0. 26 :!. 0 . 0 2 a 

0. 27 ± 0 .01 a 
0 . 16 ± O. U3 b 
0 . 18 ± 0 . 01 b 
0.1 7 ± 0. 02 b 
0. 2 1 ± 0 . 03 b 

THintHN Cmg > 
SO. rt<G. RIGHT Al·lAY 

1.45 ± 0.04 b 
1.37 ± 0.03 be 
1.59 ± 0.11 a 
1. 2 4 ± 0.09 r 

L 30 :!. 0.01 c 
1.01 ± 0. 08 d 

1.45 ± 
L 19 ± 
1 .32 ± 
1 . 42 ± 
1. 46 ± 
L 16 ± 
L 17 ± 
0.83 ± 

0.04 a 
0.03 c 
0 . 0 2 b 
0.07 a 
0 . 0 3 a 
0.05 c 
0.03 c 
0.01 d 

1.45 ± 0.04 a 
1. 37 ± 0.04 a b 
L 21 ± 0.03 c d 
L 19 ± 0 . 04 c d 
1. 28 ± 0.07 be 
1 .36 ± 0.04 a b 
1. 18 ± 0. 05 d 

1.45 ± 0. 04 a 
1. 26 ± 0 . 04 b 
L 10 .±: 0. 06 c 
L 1U ± 0 . 06 c 
1. 15 ± 0. 10 c 

1. 35 ± 0 . 04 a 
L 2 1 ± 0.03 a b 
1. 35 ± 0.05 a 
L 2 4 ± 0.05 a b 
L 15 ± 0. 11 b 
1.01 ± 0.03 c 

1. 35 
1. 26 
1. 35 
1. 32 
1. 29 
1. 15 
1.03 
L 10 

± 0.04 a 
± 0.04 a 
± 0. 01 a 
± 0.03 a 
± 0 . 05 a 
± 0.01 b 
± 0.15 b 
± 0.05 b 

1. 35 1: 0 . 04 a 
1. 38 ± 0 . 0 5 a 
L 19 ± 0 . 04 b 
1. 28 ± 0 . 04 a 
1. 32 ± 0 . 01 a 
1. 18 ± 0. 05 b 
L 14 ± 0. 0 2 c 

1. 35 ± 0 . 04 a 
1. 3 0 ± 0.08 a 
L14 ± 0.01b 
l. 15 ± 0. 0 2 b 
1. 22 ± 0.03 b 

Mear~ ~ S. n . ; N~36 ; S ignificant difFe r e nces a r e indicR t e d by d ifferent l e tt ers Cp<0 . 05 ) 



TABLE D-4. NUTRITIONAL DATA OF THE ~1EAL, READY- TO-EAT, INDIVIDUAL CASE COMPOSITES - MOI STURE FREE - FAT FREE BASIS 

RIBOFLAVIN <mg> 
SO. PKG. RIGHT AWAY SO. PKG. 

NIACIN (mg> PYRIDOXINE <mg> 
RIGHT Al·lAY SO. PKG. RIGHT mlAY 

4°C 

INITIAL 0.48 ± 0.04 a 0.62 ± 0.03 a 5.81 + 0.24 b 6. 17 ± 0. 16 c 0.9C) ± 0.02 cd 1. 16 ± 0. 06 
12 MONTHS 0.54 ± 0.03 a 0.65 ± 0.00 a 6.18 ± 0. 18 b 6 . 38 ± O.OJ be 1. 03 ± 0. 08 bed 1. 20 + 0. 08 
30 MONTHS 0.52 ± 0.02 a 0. 61 ± 0. 12 a 6.79 + n. 20 a 6.84 ± 0.37 ab 0.89 ± 0.02 d 1. 11 .t 0. 07 
36 t10NTHS 0.50 ± 0.02 a 0.64 ± 0.04 a 6.10 + 0. 27 b 6.87 ± 0.08 ab 1. 16 ± 0. 06 b 1.38 ± 0. 23 
48 t·10NTHS 0.41 ± 0.02 b 0.45 ± 0.03 b 5.45:!. 0 . 14 c 5 .84 ± 0.3U e 1.57 ± 0.06 a 1.42 ± 0.26 
60 t·10NTHS 0.34 ± 0.04 e 0.44 ± 0.02 b 6.81 ± 0.12 a 7.05 ± 0.17 a 1. 12 ± 0. 11 be 1.40 ± 0. 16 NS 

21°C 

INITIAL 0.48 ± 0.04 b 0.62 ± 0.03 b 5.81 ~ n. 24 e 6.17 .t 0.16 br 0.99 ± 0.02 b 1. 16 + 0. 06 b e 
12 t10NTHS 0.52 + 0.01 b 0.68 ± 0.03 a 6.03 ~ 0.17 c 6.64 ± 0.06 b 1.04 ± 0.07 L 1. 2 1 ± 0.07 abc 
18 ~10NTHS 0.49 +, 0.04 b 0.64 ± 0.01 ab 5.813 ± O.lfJ c 6.40 ± 0.09 b 1. 21 ± 0. 06 ab 1.16 + 0,16 be 
24 MONTHS 0. 50 ± 0.01 b 0.62 ± 0.01 b 5.58 ± 0.18 e 5.70 ± 0.08 d 0.95 ± 0.13 b 1. 06 ± 0. 13 e 
30 t·10NTHS 0.50 ± 0.01 b 0.65 ± 0.03 ab 7. 09 ± 11. J1 a 7 .03 ± 0.17 a 0.93 ± 0.03 b 0.99 ± 0.04 c 
36 ~10NTHS 0.59 ± 0.06 a 0.61 ± 0.01 b 6.48 "!: 0.06 b 6.56 ± 0.34 b 1. 15 ± 0. 16 ab 1. 34 ± 0. 09 ab .... 48 t·10NTHS 0.44 ± 0.01 b 0.48 ± 0. 01 c 5.59 + 0. 21 e 5.82 ± 0.37 cd 1. 38 ± D. 18 a 1. 39 + 0. 04 a .... GO ~10NTHS 0.33 ± 0.04 c 0.38 ± 0.1 3 d 6.71 ,. 0.33 ab 7.08 ± 0.37 a 1 . 1 ~ ± 0. 12 ab 1. 08 ± 0. 09 c 0'1 

30°C 

INITIAL 0.40 :±" 0.0•1 b 0.62 ± 0.03 be 5.81 I 0 .24 b 6. 17 ± 0. 16 b o.q9 ± 0.02 ab 1. 1 L 't 0. 06 a 
6 ~10NTHS 0.56 ± 0.03 a 0.70 ± 0.01 a 5.87.!.. 0.13 b 6.38 ± 0.05 b 1. 18 ± 0. 13 a 1. 25 ± 0. 02 a 
12 ~10NTHS n.54 ± 0.02 ab 0.67 ± 0 . 03 a b 5.9'J ± U. 24 b 6.72:!. 0.21 a 0.95 ± 0.02 b 1. 17 ± 0. 06 a 
18 MONTHS 0. 5 1 ± 0.01 ab 0.67 ± O. O.:J a b 5.76 ± 0.16 b 6.34 ± o.og b 1.14 ± 0.11 ab 1. 2:4 -+: 0. 01 a 
24 ~10NTHS 0.49 ± 0.03 b 0.55 ± 0.01 d 5.8-=l ± u.oq b 6.15 ± 0.05 b 0.77 ± 0.04 c 1. 03 .t 0 . 03 b 
30 t·10NTHS 0.51 ± 0.01 ab 0 .61 ± 0.01 e 7.92 + 0.8 a 6.85 ± 0.16 a 0.99 ± 0.07 ab 0.98 ± 0.08 b 
36 t·10NTHS 0.55 ± 0.01 a 0.58 ± 0.02 b e 6.48 .. 11.14 b 6.17 .. 0. 25 b 1. 12 ± 0. 08 a b 1. 45 + 0. 12 a 

38°C 

INITIOL 0 .48 ± 0.04 c 0.62 ± O.U3 ab 5.8 1 + 0.24 6. 17 ± n . 16 0.99 ± 0.02 a 1. 1 G :!- 0. 06 ab 
6 t·10NTHS 0. 57 ± 0.02 a 0.70:!. 0.01 a 5.04 ± 0 .21 6.30 + n . 1f-1 1.03 ± 0. 22 a 1. 23 + 0.05 a 
12 NONTHS 0. 52 + 0.01 abr 0.66 ± 0.03 a 6.11 + 0.24 6.58 :!:' O.lg 0.93 ± 0.02 a 1.02 ± 0.02 cd 
18 t·11JNTIIS 0 . 54 :!. 0. 01 a b 0.62 ± 0.07 au 5.82 ± 0 .22 6. 10 ± 0. 15 0.98 ± 0.01 a 1. 09 ± n. 05 be 
24 t10NTHS 0.49 .!: 0.02 br n. 55 ± o .o7 b 5.81 ± 0.24 NS 6 . 22 ± 0. 23 NS 0.66 ± 0.04 b 0.94 ± 0.08 d 

t·1PatiZ .. c:;. o.; N=3G; S ignifi can t:. difrpr·ences .9re 1ndicated by diffe r ent letl.e r s (p<0.05> 

( 
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TABLE D-4. NUTRTIONAL DATA OF THE MEAL. READY-TO-FAT. INDIVIDUAL CASE COMPOSITES - MOISTURE FREE - FAT FREE BASIS 

VITAMIN B12 <meg> 
SO. PKG. RIGHT mJAY SO. PKG. 

VITAI'HN E Cmg> 
RIGHT AWAY 

4°C 

INITIAL 1. 26 ± 0 . 08 1. 38 '.: 0. 06 a 2.06 ~ 0.18 e 2.40 ± 0.41 b 
12 ~10NTHS 1. 00 ± 0 . 05 0.90 ± 0.06 be 0.4'3 -+: 0.12 d 1 . 55 ± 0. 28 I : 

30 1101HHS 0.84 ± 0.04 0.79 ± 0.04 c ·4. 30 :!: 0. 18 b 3. 46 .t 0. O~l ·'"1 
36 t·10NTHS 0.99 ± 0.01 0.89 ± o.A3 be 4.10 ± 0.06 b 3 . 'JO .t 0 . 12 ,.. 
48 t·tONTHS 1. 18 ± 0. 62 0.80 ± 0.02 c 5. 06 ± 1. 79 a 3 .50 + A.-=11 "' 
60 NONTHS 0.97 ± 0.10 NS 0.98 ± 0.10 b ·1. 0 1 ± 0. 22 b 3. 52 + 0. 30 ,, 

21°C 

INITIAL 1.26 ± 0.08 a 1.38 ± 0.06 a ?.DC.+ 0.18 e 2. 40 -+ 0. 41 r. d 
12 110NTHS 0.99 ± 0.07 b 0.90 ± 0.02 b 0.67 ± 0.13 d 1. 58 + n. ?1 d 
18 t·tntHHS 0.70 ... 0.06 d 0. 59 ~ 0. 14 r:l ?.~7 + O.lq c 2.30 • IJ.~1/ rd 
24 t·tONTHS 0.75 + 0.02 ed 0.70 + O.UJ o... ?.L~• • o.oc; e 3. I lh •: n. "lr I Lor 
30 t·tONTHS 0. 8•1 ± 0. 10 ecl 0.75 ± 0.03 e 4.40 • 0.46 a ~.01 •. u. 10 .') 

...... 36 110NlHS 0.97 :i 0.05 b 0.88 ± 0.02 b 3 . 55 I 0.24 b 3. 54 •: lJ. 14 ,,,, 
...... 48 t·tONTHS 0.80 ± 0.03 ed 0.7b ± 0.01 t.: 2.74 t 0.75 c 2.30 :!: n . .?J cd -...] 60 NONTHS 0.89 ± 0.03 be 0. 86 ± 0. 0 =J lo -1. 2-:J :+" 0. 39 o'l 4 . 11 •: r 1. :. 1 <.J 

30°C 

INITIAL 1. 26 ± 0.08 a 1.38 ± 0.06 a ;:-•. Db 1: 0. 1 A c 2. 40 ± 0. •11 db 
6 t·tOtHHS 1. 04 ± 0. OJ b 0.90 ± O.fJ4 b 1."37 + n.23 a 2. 511 -+: n. 1 9 a iJ 
12 t·tONTHS 0.91 ± 0.02 e 0.85 ± 0.02 b 1. 43 .. 0. 17 d 1.47 ± 0.2? L_,, 
18 ~tONTHS 0.61 ± 0.04 E." 0.58 ± 0.05 d 2. 2•1 + 0. '36 uc 1. 02 ± 1. 23 c 
24 ~tONTHS 0.72 ± 0.02 d 0.74 ± 0.01 c 2.76 .. 0.49 ab 3 .44 ± 0.26 a 
30 NONTHS 0.77 ± 0.02 d 0.75 ± 0.02 e 3.21 -+ 0.16 a 3 . 50 ± 0.21 .::1 
36 110NTIIS 0.90 ± 0.02 e 0.83 ± 0.05 b :=1.2q -t 0.06 a 3.25 • O.Ui' a 

38°C 

INITIAL 1. 26 ± 0. 08 a 1.38 ± 0.06 a 2 . Of, -t 0 . 18 b 2.40 ± 0.41 h 
6 t·tONTHS 1.07 ± 0.02 b 0.86 ± 0.02 b 2.66 ± n.27 a 2.13 ± n.11 b 
12 t·tONTHS 0.88 ± 0.02 e 0.84 ± 0.02 b 1. J9 -t D. 15 e 1. 03 ± f I. 10 b 
18 110NTHS 0.60 ± 0.03 d 0.58 .t O.ULl d C'. FoR •: fl. 1 5 a 1. 08 ± u. 12 b 
24 t·tONTHS 0.6b ± 0.01 d 0.69 ± 0.0? c 2.82 ± 0.33 a 3.55 ± 0.0? a 

11eans .. S.D.; N=3C.; Significant clifrerences .9re 1ndieated b':J difF'erent l~tler s Cp<0.05> 



TABLE D-5. ~1EAL, READY-TO-EAT, I NDIVIDUAL - <t1RE-1> 

t·1ENUS 1 - 12 TIIIAt1IN Canalys1s of variance on molsture-fat free basis) 

MENU 1 MENU 2 ~1ENU 3 ~1ENU 4 
4°C 

INITIAL 1. 60 ± 0. 06 a 1. 06 + 0.04 1.04 ± D. 06 a 1. 13 ± D. 06 b 12 MONTHS 1. 29 ± 0 . 13 b 1.01 ± 0.01 1. 03 + 0 . 07 a 1. 11 ± 0. 07 b 30 MONTHS 1. 50 ± 0. 23 ab 0.98 ± 0.04 1. 02 + 0. 03 a l. 20 :!. 0 . 04 ab 36 ~10NTHS 1. (.0 ± 0.12 a t.ns .. o.o3 1. 09 ± 0. 08 a 1. 12 + D. 01 b 48 t-10NTHS 1. 50 ± 0 . 96 a f..J 0.99 :i 0 . 04 0.90 ± O.Ob b 1. 12 :!" 0. 04 b 60 MONTHc:; 1. 52 t 0. 16 ab 1. QL, ± rJ. lU NS 1.06 ± o.n3 a 1. 24 .. 0. 08 a 

2 1°C 

I NITIAL 1. 60 ± 0. 06 ab 1.06 .t 0.04 a 1. 04 ± 0. 06 a 1."1-=1 ± 0.06 be 12 t10NTHS 1. 72 ± 0 . 27 a 1. OJ ± 0. U3 .o 0 . 90 ± 0.05 be 1. 10 ± 0 . 04 be 18 t·10NTI IS 1. 39 ± 0. 11 c o.q7 + o.o4 b 0 . 83 ± 0.05 br 1. 03 .. 0 . 05 c 24 ~10NTHS 1. 55 ± 0. 04 abc O.'Jb ± 0.07 b 0 . 82 -+: 0.02 hr.: 1. 10 + n.o6 be 30 t10NTI IS 1. 62 ± 0. 08 ab 1 . 04 :t 0 . OS a 0.89 ± 0.03 br: 1. 16 ± D. 07 b 36 MONTHS 1. 62 ± 0. 10 ab 1. 04 ' n.02 a 0.92 + 0.08 b 1.1G + 0 . 1 b 48 MONTHS 1. 47 ± 0. 07 be 0.92 + n.o-=l b 0.81 ± 0.02 c 1. 08 + 0. 05 be 1-' 60 MONTHS 1. 72 ± 0. 08 a 1. 07 :.!" 0. 02 a 1. 01 ± 0.05 a 1. 37 ± 0 . 04 a 1-' 
(X) 

3noc 

INITIAL 1. 60 ± 0 . 06 ab 1.06 ± o.n4 a 1. 04 ± 0. 06 a 1. 13 ± 0. 06 a 6 t·tONTHS 1. 50 ± 0. 11 be 1. 07 ± 0. 03 a 0 . 96 :!. 0.04 b 1. 19 :.!: 0 . 02 a 12 t10NTHS 1.68 ± 0 . 05 a 0 .99 ± 0 . 05 ab 0.80 :i 0.07 e 1. 03 ± 0 . 08 b 18 t·10NTHS 1. 15 ± D. 09 e 0.94 ± 0.07 b 0.70 ± 0 . 03 de 1. De ± o. 03 b 24 t·10Nl HS 1. 32 ± 0. 11 d 0.99 ± 0.07 Ab 0 . 7 1 ± 0.05 dP 1. 18 + D. 04 a 30 t10NTHS 1. 36 ± 0. 1 7 cd o.qo ± o .o5 h 0.64 ± 0.04 e 1. 1 q ± 0. 07 a 36 ~tONTIIS 1.43 ± o.n9 cd 0.90 :!. 0.07 b 0.76 ± 0.00 cd 1. Fl ± D. 06 a 

38°C 

INITIAL 1.60 ± D. 06 a 1. 06 ± 0. 04 a 1. 04 ± 0. 06 a 1. 13 ± 0. 06 a 6 MONTHS 1. 33 ± 0. 11 b 0.93 ± 0.04 b 0 . 71 ± 0.02 b 1. 02 ± 0.01 b 12 t10NTHS 1.15 ± 0.11 c 0.87 .. 0 . 04 b 0.61 ± 0.02 e 1. DO ± 0 . 03 b 18 t-10NTIIS 1. 20 ± 0. 04 be 0.89 ± 0.04 b 0.67 ± Q_(lq be o_gq ± o.os b 24 ~10NTHS 1. 22 ± 0. 12 bo o.'J3 "'= n.o4 b 0. 69 ± 0. 06 bt 1. 05 ± 0. 03 b 

MPans ±S.D.; N~36; c:;iqn1firant d1ffer,.nces are indicatPd b4 diFferent letters Cp<0.05 ) 

" .r 
r 
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TABLE D-5. MEAL, READY-TO-EAT, INDIVIDUAL - <MRE 1> 

MENUS 1 - 12 THIAMIN (ana1ysls of variance on molsture-fal f'ree basis) 
NENU 5 NENU 6 t·1ENU 7 NENU 8 

4°C 

INITIAL 1. 24 ± 0. 10 1.19 ± 0. 02 a 0.90 l. 0.05 a O.SI4 ± 0.01 12 MONTHS 1. 22 ± 0. 01 1 . 04 ± 0. 03 ·~ 0.80 ± 0.02 ab 1. 01 + 0. 02 30 t·10NTHS 1. 26 ± 0. 05 1. 17 ± 0. 05 a 0.89 ± 0.02 a 0.91 ± 0.11 36 t·10NTHS 1. 17 ± 0. 02 0.90 ± 0.02 d 0.83 ± 0 . 05 ab n. q2 ± o.o4 48 t·10NTHS 1. 24 ± 0. 08 1. 12 ± 0. 02 b 0.88 ± 0.02 a O.C!5 ± 0 . 03 60 ~101HHc; 1. 32 ± 0. 08 NS 1. H ± 0 . 05 b U.74 + 0.14 b 0.01 ± 0.02 

2 1°C 

INITIAL 1. 24 ± 0. 10 bed 1. 1 9 .± 0. 02 be 0.90 ± 0.05 ab 0.94 ± 0.01 12 I!'IONTHS 1. 29 ± 0. 04 abc 1. 13 ± 0. 03 be 0.85 ± 0.05 ab 0.82 ± 0.08 18 t10NTHS 1. 25 ± 0. 05 bed 1.09 -+: D. 02 c n.86 ± 0.10 ab 0.81 ± 0.03 24 MOt-HilS 1.19 ± 0.04 cd 1. oq .± o. 05 c 0.97 ± 0.02 a U.70 ± 0.02 30 t10NTHS 1. 3 1 ± 0. 06 ab 1. 15 + 0. 01 be u.q2 :+- 0.09 ab 0.73 ± 0 . 09 36 MONTHCi 1. 39 ± 0.05 a 1. 28 ± 0. 08 a 0.90 ± 0.07 ab 0.71 ± 0.01 48 ~10NTHS 1. 15 ± 0. 01 d 1.10 ± 0.05 L. 0. 85 ± 0.06 ah O.Eo1 ± 0.01 
...... 

60 t·10NTHCi 1. 33 ± 0. 03 ab 1. 20 ± 0.08 b 0.82 ± 0.02 b 0. 54 + 0.11 
...... 
\0 

30°C 

INITIAL 1. 24 ± 0. 10 ab 1. 19 ± n. 02 o 0.90 ± 0.05 a n.CJ4 ± 0.01 6 t·10NTHS 1. 35 ± 0. 08 a 1. 1 4 .. 0. QF, b 0.91 ± o.n7 ./'! 0.04 + 0.02 12 t·10NTI1c; 1. 13 ± 0. 03 b 1. 05 :!. 0. 05 rd 0.80 ± 0.04 be 0 .70 ± 0.13 18 NONTHS 1. 20 ± 0. 08 ab 1. 05 + U. 04 cd 0.86 ± 0.03 ab O.?J >- 0.01 24 t10NTIIS 1 . 25 ± 0. 12 ah 1.06 + 0.02 t..d 0.80 ± 0.11 ubc Ll.71 ± 0.02 30 t10tHHS 1.26 ± 0.07 ab 1.01 I 0.05 d 0. 71 ± 0. 12 c 0.61 ± 0 .04 36 t·10NTIIS 1.24 ± 0.11 ab 1.08 ± 0.06 r 0.82 ± 0.02 abc 0. 54 + 0. 11 
gooc 

INITIAL 1. 24 ± 0. 1 0 ab 1. 19 ± 0. 02 a 0.90 ± 0.05 a 0. 94 + 0. 01 6 t10NTHS 1.27 ± 0.04 a 1. 04 :+~ o. n2 h 0.85 ± 0.01 b n.78 ± 0.04 12 NONTHS 1.12 ± 0 . 02 c 1.03 .. 0.02 b 0.77 ± 0.03 c 0.53 ± 0 .11 18 ~10NTIIS 1. 16 ± 0. 06 be l.U4 !.. 0.07 b 0.75 ± 0.0? c IJ.53 ± 0.13 24 t10NTI15 1. 23 ± 0. 06 ab O.CJ3 + 0 . 03 c 0.84 ± 0.01 b 0.61 ± 0.05 

Means± S.D.; N=36; Significant diffPrences are 1ndicated by diFfe r e nt IPtters (p<O.O~) 



TABLE D-S. MEAL, READY-TO-EAT, INDI VI DUAL - <t-1RE-1 > 

t·1ENUS 1 - 12 THIAMI N <analy~1s nf vat 1ance on mo1slure fat free basis) 

~1ENU 9 ~1FNU 10 t1ENU 11 MENU 12 

4°C 

I NI T I AL 1. 18 ± D. OS b 0.72 ± 0.03 b 1. 18 ± 0. 07 ab 1.1S ± 0 . 08 12 t·10NTHS 1. 06 :+- 0. 02 c 0.72 ± 0.05 b 1. 14 ± 0. 05 be- 1.22 ± 0 . 01 30 ~10NTHS 1. 07 ± 0 . 03 c 0.76 + 0.09 b 1. 25 ± 0. 02 a 1. 27 ± 0 . 19 36 t·10NTIIS 0 .9S ± 0 . 03 d 0 . 85 .. 0 . 07 ab 1. 1 J ± 0. 07 be 1.1S ± 0. OS 48 ~10NTHS 1. 10 ± 0. 04 c 0 . 72 + 0.03 b 1. 09 ± 0 . 04 c 1. 16 ± 0 . 14 60 t·10NTHS 1. 29 ± 0 . 05 a o.q5 "': 0.1 2 a l. 22 ± 0 . 04 ab 1. 25 ± 0 . 07 NS 

21 oc 

I NIT I AL 1. 18 ± 0 . 05 ab 0.72 ± 0.03 c 1. 18 ± 0 . 07 a 1. 15 ± 0. 08 be 12 MONTHS 1. 09 ± 0 . 03 ab 0.76 ± 0.03 be 0 . 98 ± 0. 10 bed 1. 13 ± 0. 08 be 18 t·10NTI IS 1. 06 ± 0 . 07 abc 0.7S ± 0.0? c 1. 0 1 ± 0 . 03 be 1. 40 ± 0.23 a 24 t·10NTHS 1. 28 ± 0 . 39 a 0.85 ± 0.05 ab 1. 11 ± 0 . 08 ab 1. 21 ± D . 12 b 30 ~10NTHS 1. 03 ± 0. 07 abc 0 . 79 ± 0.07 be 1. 06 ± 0 . 04 ab 1 . 12 ± 0. 10 be 36 NONTHS 1. 06 ± 0. 08 abc 0. 89 " • 0. O'J a 1. 1 0 ± 0. 07 ab 1.22 ± 0 . 09 b 48 ~10NTHS 0 . 94 ± 0.02 be 0.73 ± o.os c 0 . 87 ± 0.07 d 1. 06 ± 0 . 08 be 60 t·10NTHS 0.80 ± 0.06 c 0.76 ± 0 . 06 be 0 . 92 ± n.o1 c-rl 0.98 ± 0.04 c .... 
N 
0 

30°C 

I NITIAL 1. 18 ± 0. OS a 0.72 ± n.oJ c 1. 18 ± 0. 07 a 1.15 ± 0.08 6 t·10NTHS 1. 07 ± 0. OS b 0 . 8 1 ± U. O.::I ab 1. 09 ± 0 . 06 ab 1. 07 ± 0 . 06 12 t·10NTHS 0 .96 ± 0 .07 c 0.73 ± 0.04 be 0 . 96 ± 0 . 08 be 1. 08 ± 0 . 07 18 t·10NTIIS 0.93 ± 0.03 c 0. 80 ± D. n-1 abc 1. 08 ± 0 . 06 au 1. 20 :i 0 . 13 24 NONTHS 0 . 94 ± 0 . 02 c 0.03 ± 0.0~ a 1.00 ± 0.03 be 1. 20 ± 0. 08 30 t·10NTHS 0.8S ± 0.02 d 0.81 ± 0.09 uuc 0.94 ± 0.06 c 1. 12 ± 0. 11 36 t·10NTHS 0.92 ± 0.03 c 0.79 ± 0.06 abc 0 . 92 ± 0 . 11 c l. 14 ± 0 . 07 NS 

3R"'C 

I NITIAL 1.18 ± 0.05 a 0 .72 ± 0.03 b 1. 18 .!:: 0. 07 a 1. 15 ± 0 . 08 6 NONTHS 1. 01 ± 0 . 07 b 0 .75 ± o.os .o~b 1. 03 ± 0 . OS b 1. 2S ± 0 . 11 12 t·10NTHS 0.86 ± 0.02 c 0.71 ± o.nJ h 0. 84 ± 0. 10 c 1. 13 ± 0. 07 18 ~10NTHS o.qo ± o.os c 0. 78 "': 0 . 04 ;) 0. 91 ± 0.11 c 1. 2 1 ± 0.1 7 ?4 t·10NTIIS 0 . 93 · ~ 0. OJ c o. nn + n. tlJ r1 0.82 ± 0.07 c 1. 19 ± D. 10 NS 

Neans ±S.D.; N=36; S1qnificant diffetPnces are Indicated by different l etters (p<O. OS> 

F ... 
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TABLE D- 6. MEAL, READY- TO-EAT, INDIVIDUAL MEASURED VITAMIN CONTENT 
PER AVERAGE MEAL FOLLOWING STORAGE AT 4°, 21°, 30° AND 38°C 

Vitamin A Thiam1r1 Riboflavin 
IU <t·1G> <t·1G > 

Storage Time/ : So. Pkg.Right Away So. Pkg. Right Away So. Pkg. Right Away 
Temperature 
--------------· -------------------------------------------------------------------

: 
48 mo @ 4°C . 3025 2757 2.26 2 . 00 0.68 0.79 
GO mo @ 4° C 2295 2320 1. 79 1. 75 O.Eil 0.7g . . 
48 mo @ 2 1°C . 2649 3508 2. 00 1. 79 0.7~ 0.82 
GO mo @ 2 1°C . 2660 20':17 1."13 1. 90 0.57 0.64 . 

: I 
3o mo @ 30°C . -=l408 3000 2.00 2 .00 0.93 1.00 . 

: 
6 mo @ 38oC 2660 2434 2 .15 2.26 0.97 1. 22 

24 mo @ 38°C . 2656 2012 1.93 2.08 0.86 0.93 . 
I 

Min imum Meal --------------~---------I~,a------------------~~6~§§------------------a~~,--------------

~ Requirements 
1\) <1976> 
~ 1/3 AR 40- 25 

-----------------------N\~ci~--------------Py~Iri~~I~~--------wEI8nr-------------------------------------

<MG > CMG> C~M > 
Storage Time/ : So . Pkg.Right Away So. Pkg . Right Away 
Temperature 
---------H-----·-------------------------------------------------------------------

: 
48 mo @ 4"'C . 9 . 42 10.13 2 . 72 2 .47 358.00 
60 mo @ 4°C . 12 .06 12. 2R 1. 97 2.58 358.00 . 

. 

48 mo @ 21°C : 9 . 49 10.13 2.33 2.43 358.00 
60 mo @ 21°C : 11.64 12 . 24 2.00 l. 86 3~8 .nn . . 
3o mo @ 30°C . 11. 17 10.74 1. '33 2 . 51 358.00 . 

& mo @ 38°C . 9.95 10.92 l. 75 2 .11 358.00 
24 mo @ 38°C . 9.85 10.67 l. 11 1. 61 358.00 

Minimum Meal --------------~-----------,~a-------------------6~~,-----------------------------------

Requirements 
(1976) 

1/3 AR 40-25 

--------------------------------------------------------------------------------------------------~-



TABLE D-7. NUTRITIONAL DATA OF CHEESE, SPREAD, FORTIFIED 
<ANALYSIS OF VARIANCE ON AS- IS BASIS> 

VITAt1IN A ASCORBIC ACID THIAMI N PYRIDOX INE 

4°C 

INITIAL 6842 ± 413 79 ± 7 2 . 51 : ~ 0. 16 3 . 25 ± 0.05 
12 MONTHS 5812 ± 288 112 ± 11 2 . 37 ± 0.08 2 . 92 ± 0.38 
30 ~10NTIIS 7795 ± 637 59 + 10 1. 55 ~ 0. 17 3.87 ± 0 . 03 
36 ~10NTHS 8612 ± 32 124 ± 2~ 2.50 ± 0.10 3 . 67 ± 0.06 
48 ~10NTHS 9 17Ll ± 50E\ 128 + 6 1. 80 ± 0.09 3 . 78 + 0 . 32 
60 ~10NTHS 637.2 ± 558 75 ~ 12 1. 78 ~ 0. 18 3.52 ± 0 . 08 

21 oc 

HIITIIlL 6842 ± 413 79 :!. 7 2.51 :!. O.lr. 3.25 :!: 0.05 
12 ~10tHHS 5035 ± 17 102 + 4 1 . 9'1 + o. r 16 .1. JO ± 0. 69 
18 t·10NTHS 6097 ± 178 105 ± 5 1.80 ± U.ll5 3.63 ± 0.08 
24 MONTHS 9317 ± 392 110 ± 2 1. 52 :±- O.UA ::1.17 ± 0 . 24 
30 MONTHS 8748 ± 223 6.:1 + 1 0.84 + 0.119 3 . 80 ± 0 .15 
36 MONTHS 8877 ± 238 109 ± 20 1. 2 ± 0 . 17 3.52 ± 0.30 
48 ~10NTHS 8R57 ± 159 g 1 -+: 40 0.74 .. 0.114 3.67 ± 0.08 
60 MONTHS 6147 ± 1159 65 ± 23 o.66 t: o.ns 2.89 -+: 0 . 93 

1-' 
1\) 
1\) 

30°C 

INITIIlL 6842 ± 413 79 :1-. 7 2.51 • n. 16 3 . 25 ± 0.05 
6 ~10N1HS 4642 ± 789 8') :t 4 1. 2b .t 0 . (14 3. 17 ± 0 . 14 

12 ~10NTHS 4860 ± 265 q4 ± 18 0. '38 -+: 0.112 2.58 ± 0.06 
18 ~10NTIIS 4903 ± 389 77 ± 7 0 . 5:1 ± [1.1 15 3 . 50 ± 0.22 
24 t·1DtHHS 9477 ± 158 77 .t 2 U.22 ± 0.05 4.13 ± 0.38 
30 t·10NTHS 8305 ± 5 16 72 ± 15 0.14 ± 0.02 3 . 27 ± 0.29 
36 NONTHS 7462 ± 300 66 ± 30 0.24 ± 0.17 3 . 32 ± 0. 10 

38°C 

INITIAL 6842 ± 412 79 ± 7 2.51 :±-, U.lG .3 . 25 ± 0 . 05 
6 MONTHS 5892 ± 341 CJ2 •: 1 1. 34 ± o. n J 3.02 .t 0.28 

12 ~10NTHS 4597 ± 98 100 ~ 5 0.76 ± 0.04 2.92 ± 0 . 76 
18 t·10NTHS 5525 ± 202 78 -+: 1 0.46 ± 0.03 1.48 + 0.13 
24 MONTHS 7')90 ± 163 L~ •: 2 0.19 -t n.o3 J.45 :!. 0.30 

~ ,r 
( 



( ,._ 
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TABLE D- 8. NUTRITIONAL DATA OF CHEESE SPREAD, FORTIFIED 
<ANALYSIS OF VARIANCE ON MOI STURE- FAT FREE BASTS> 

VITAtHN A ASCORBIC ACID THIAt-1IN PYRIDOXINE 

4° C 

INITIAL 32770 ± 4248 b 377 ± 52 b 12 . 06 ± 1. 6 7 a 15.53 ± 1.1 7 c 
12 t·10NTHS 3 1820 ± 2601 b 610 ± •12 a 12.'35 ± 0.75 a 16.00 ± 2.E.O o...; 

30 t·10NTHS 43380 ± 7335 a 328 ± 46 b 8. 64 ± 1.66 b 2 1.49 ± 3.03 b 
3F. t·10NTHS 48950 ± 1270 a 707. ± 2 1 a 14 .20 ± 0. 25 a 20.84 ± 0. 24 b 
48 t·10NTHS 43 180 ± 3360 a 601 ± 2 1 a 8 . •l ? ± 0. 55 b 1 7 . 82 ± 1. 8J be 
60 MONTHS 47360 ± 2 143 a 5F.1 + 1'32 a 13 . 27 ± 0.94 a 26 . 27 ..t 2.57 a 

2 1 oc 

INITIAL 32770 ± 4248 b 377 ± 52 e 12. flF. ·t 1. 6 7 a 15. 53 ± 1. 17 b 
12 t·10tHHS 26770 ± 481 b 538 ± '3 c l 0 . 1 9 ± 1. 30 b 17.39 ± 3.61 ab 
18 t·10NTHS 40840 ± 671 a 704 ± 4F. a 12. n6 ± 0.19 a 24.38 ± 1.56 a 
24 1'10NTHS 44120 ± 4047 a 524 ..t 5(, c 7.21 ..t 1.05 c 15.12 ± 2.80 b 
30 t'1CitHHS 50480 ± 1509 a 36•1 .!. 67 ('> 4 .8h ± 0 .53 cJ 2 1. 94 :±. 1. 1 7 ab 
36 t·10tHHS 49580 ± 622 a (,11 ± 18 b 6.71J ..t 0.1n c 1<:1.65 :! 1. 67 ab 
48 t·10t-JTHS 452 10 ± 1765 a ·t btS ~ -11 cd 3.76 7 0 . 1g d 18.71 + 0.42 r.~b 

1-' 
tv 

60 1'10NTHS 41590 ± 8951 a 441 ± 32 d 4 . 48 =~ 0 .64 d 19.48 ± 6.24 ab 
w 

30°C 

INITIAL 32770 ± 4248 b 377 ± 52 12. 06 ± 1. 6 7 a 15.53 ± 1. 17 b 
6 t·10NTHS 23230 ± 5498 b 442 ~ 4f) 6.27 ± 0 .66 b 15.71 ± 0.88 b 

12 t·10NTHS 25310 ± 1238 b • 4'30 .t 93 5. 12 ± 0.08 b 13 .46 ± 0.43 b 
18 t·10NTHS 30890 ± 5053 b 484 ± 76 3 . 29 ± 0. 23 c 22 .14 ± 4. 37 a 
24 t·10NTHS 5 1860 ± 4929 a 422 ± 44 1.17 ± 0. 20 d 22. 50 ± 0.57 a 
30 t·10tHHS 4574 ± 7409 a 3'34 ± 52 0 . 77 ± 0.12 d 18 .06 ± 3.73 a b 
36 1'10NTHS 42440 ± 2668 a 374 .t 26 NS 1.33 ± O.U7 d 18. 86 ± 1. 05 ab 

38°C 

INITIAL 32770 ± 4248 a 377 ± 52 b 12. 06 ± 1. 6 7 a 15 . 53 ± 1. 1 7 c 
6 t·10tHHS 33610 ± 3446 a 540 :±. 32 a 7.65 ± 0 . 57 b 17.13 ± 0.55 b 

12 t·10NTHS 23380 ± 489 b 510 ± 20 a 3 .89 ± 0.15 c 14 . 83 ± 0 . 1 1 c 
18 t·10NTHS 33360 ± 2643 a 471 ± 22 a · 2 . 79 ± 0. 27 c 2 1. 00 ± 0. 54 a 
24 1'1nNTHS 39270 ± 5274 a 3 12 ± 43 b 0.91 ± 0.15 d 16.82 ± 0.66 b 

M~ans ±S. D.; N=36 Signifi cant diFFerences are jndicated by diffe r ent l e tters Cp<0 . 05) 
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